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(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare an a dhesive sheet working as a .dicing tape in a 
dicing step and working as an adhesive sheet having excellent connecting reliability in a 
connecting step for connecting semiconductor elements with a support. 
SOLUTION: The adhesive sheet is a heat-polymerizable and radiation- polymerizable 
adhesive sheet comprising an adhesive agent layer and a substrate layer and is characterized 
in that the adhesive agent layer comprises (A) an epoxy resir^ and an epoxy resin-curing 
agent, (B) a polymer component containing « funrtjnn ai monomer and havin g >100,000 
w eight-average molecular weight , and (C) a radiation-polymerizable compound, wherein the 
substrate layer has >40 mN/m surface tension and, before radiation exposure, adhering 
strength at the interface between the adhesive layer and the substrate layer is >200 mN/cm. 
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NOVELTY - The adhesive sheet comprises adhesive agent layer and substrate 
layer. Adhesive agent layer comprises component (A) containing epoxy resin and 
epoxy resin-curing agent, polymer component (B) and radiation polymerizable 
compound (C) . Substrate layer has surface tension of greater than 40 mN/m. 
Adhering strength at interface between adhesive layer and substrate layer, 
before radiation exposure, is at least 200 mN/cm.. 

DETAILED DESCRIPTION- The adhesive sheet, which is a heat polymerizable and 
radiation polymerizable sheet, comprises an adhesive agent layer and a 
substrate layer. The adhesive agent layer comprises components (-fC) . The 
component (A) comprises an epoxy resin and an epoxy resi fcuring agent . The 
component (B) , which is a polymer component rnn tains a functiona l- monomer and 
has weight average molecular weight of at least lQ0 f 0 00. The component (C) is 
radiation polymerizable compound. The substrate layer has surface tension of 
greater than 4 0 mN/m. The adhering strength at the interface between adhesive 
layer and substrate layer, before radiatrim exposure, is at least 200 mN/cm. 

USE - As dicing tape for connecting semiconductor components of semiconductor 
device . 

ADVANTAGE - The adhesive sheet has excellent connecting reliability. 
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[I, A] 

AB The sheets, used in dicing, and mounting semiconductor chips, include base 
layers having surface tension of >40 mN/cm and heat- and 
radiation-polymerizable adhesive layers containing epoxy resins , curing 
agents, polymer s (Mw ^1 00^000) containing functi onal monomers , and 
radiation-polymerizable comp fls : , wheiein adheb r tve strength is £200 
mN/cm before radiation irradiation between the base and adhesive layers. 
Cfhus^ > a silicone wafer was laminated with an ad hesive film comprising a 
PET base film (Tetoron G2 50) and an adhesive layer containing 
o-cresol-novolak epoxy resin (YDCN 703) 42.3, bisphenol A novolak 
(Plyophen LF 2 882) 23.9, epoxy- containing acry lin r ubber (HTR 86 0P3) , Et 
methacrylate-2-ethylhexyl acrylate-methacrylic acid copolymer ester with 
glycidyl methacrylate 22.05 and diced to give a test piece showing 
90° peeling strength 4000 and 90 mN/cm before and after UV irradiation 
from the PET film side. On the other hand, a semiconductor chip was 
mounted on a circuit board supported on a polyimide film by using the 
adhesive sheet, hot-pressed, and packaged with biphenylene group-containing 
epoxy resin (CEL 92 00) to give a semiconductor device. 

ST epoxy resin adhesive sheet semiconductor device; semiconductor device 

fabrication radiation curable adhesive; radiation curable acrylic polymer 
adhesive semiconductor; phenolic epoxy resin adhesive semiconductor 
device; acrylic rubber epoxy adhesive semiconductor device; dicing 
radiation curable adhesive semiconductor device 

IT Phenolic resins, uses 

RL: IMF (Industrial manufacture); POF (Polymer in formulation); TEM 
(Technical or engineered material use) ; PREP (Preparation) ; USES (Uses) 
(acrylic-epoxy, novolak; heat- and radiation-curable epoxy resin 
adhesive sheets for dicing and mounting semiconductor chips) 

IT Epoxy resins, uses 

RL: IMF (Industrial manufacture); POF (Polymer in formulation); TEM 
(Technical or engineered material use) ; PREP (Preparation) ; USES (Uses) 
(acrylic -phenolic, novolak; heat- and radiation-curable epoxy resin 
adhesive sheets for dicing and mounting semiconductor chips) 

IT Polyurethanes, uses 



RL: IMF (Industrial manufacture); POF (Polymer in formulation); TEM 
(Technical or engineered material use) ; PREP (Preparation) ; USES (Uses) 
(acrylic-polyoxyalkylene- ; heat- and radiation-curable epoxy resin 
adhesive sheets for dicing and mounting semiconductor chips) 
Polyesters, uses 

RL: IMF (Industrial manufacture); POF (Polymer in formulation); TEM 
(Technical or engineered material use) ; PREP (Preparation) ; USES (Uses) 
(acrylic-polyurethane- ; heat- and radiation-curable epoxy resin 
adhesive sheets for dicing and mounting semiconductor chips) 
Polyesters, uses 

RL: TEM (Technical or engineered material use); USES (Uses) 

(base films; heat- and radiation-curable epoxy resin adhesive sheets 
for dicing and mounting semiconductor chips) 

Polyimides, uses 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(dielec. films; heat- and radiation-curable epoxy resin adhesive sheets 
for dicing and mounting semiconductor chips) 

Acrylic rubber 

RL: IMF (Industrial manufacture) ; POF (Polymer in formulation) ; TEM 
(Technical or engineered material use) ; PREP (Preparation) ; USES (Uses) 

(epoxy-containing, HTR 860P3, polymer with o-cresol novolak epoxy resin and 

bisphenol A novolak; heat- and radiation-curable epoxy resin adhesive 

sheets for dicing and mounting semiconductor chips) 
Semiconductor device fabrication 
Semiconductor devices 

(heat- and radiation-curable epoxy resin adhesive sheets for dicing and 

mounting semiconductor chips) 
Adhesives 

(radiation-curable; heat- and radiation-curable epoxy resin adhesive 
sheets for dicing and mounting semiconductor chips) 
Adhesives 

(sheets; heat- and radiation-curable epoxy resin adhesive sheets for 
dicing and mounting semiconductor chips) 
Adhesives 

(thermosetting; heat- and radiation-curable epoxy resin adhesive sheets 
for dicing and mounting semiconductor chips) 
25038-59-9, Tetoron G 2-50, uses 

RL: TEM (Technical or engineered material use); USES (Uses) 

(base films; heat- and radiation-curable epoxy resin adhesive sheets 
for dicing and mounting semiconductor chips) 

328920-23-6, CEL 9200 

RL: TEM (Technical or engineered material use); USES (Uses) 

(electronic packaging materials; heat- and radiation-curable epoxy 
resin adhesive sheets for dicing and mounting semiconductor chips) 
391593-85-4P, 2-Ethylhexyl acrylate-ethyl methacrylate-methacrylic acid 
copolymer ester with glycidyl methacrylate 527672 -49-7P, 
y-Butyrolactone homopolymer, sru, diamide with 2 , 2-bis [4- (4- 
aminophenoxy) phenyl] propane -2 , 2 , 4-trimethylhexamethylene diisocyanate 
copolymer carbamate with Karenz MOI 

RL: IMF (Industrial manufacture); POF (Polymer in formulation); RCT 
(Reactant) ; TEM (Technical or engineered material use) ; PREP 
(Preparation) ; RACT (Reactant or reagent) ; USES (Uses) 

(heat- and radiation-curable epoxy resin adhesive sheets for dicing and 
mounting semiconductor chips) 
25053-96-7DP, o-Cresol - formaldehyde copolymer, glycidyl ether, polymer 
with bisphenol A novolak and epoxy-containing acrylic rubber 25085-75-0DP, 
Bisphenol A- formaldehyde copolymer, polymer with o-cresol novolak epoxy 
resin and epoxy-containing acrylic rubber 101706-82 -5DP, Epo Tohto YDCN 703, 
polymer with bisphenol A novolak and epoxy-containing acrylic rubber 
183748-53-0DP, Plyophen LF 2882, polymer with o-cresol novolak epoxy resin 
and epoxy-containing acrylic rubber 391593 -86-5P, 2-Ethylhexyl 
acrylate-ethyl methacrylate-methacrylic acid copolymer ester with glycidyl 
methacrylate, homopolymer 527672 -50-0P, y-Butyrolactone 
homopolymer, sru, diamide with 2 , 2 -bis [4 - (4 -aminophenoxy) phenyl] propane- 



JP,2003-147299,A [DETAILED DESCRIPTION] 



Page 1 of 15 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an adhesion sheet, the semiconductor device which 

used it, and its manufacture approach. 

[0002] 

[Description of the Prior Art] Conventionally, the silver paste was mainly used for junction of a 
semiconductor device and the supporter material for semiconductor device loading. Since a 
miniaturization and minute-ization came to be required also of the supporter material used with a 
miniaturization and high-performance-izing of a semiconductor device in recent years, it is becoming 
impossible however, to be unable to cope with said demand in said silver paste according to generating 
of the fault at the time of wirebonding resulting from the inclination of a flash or a semiconductor 
device, the control difficulty of the thickness of an adhesives layer, void generating of an adhesives 
layer, etc. Therefore, film glue has come to be used in recent years. 

.[0003] This film glue is divided roughly into the piece attachment method of an individual, or a wafer 
side attachment method from that operation. Here, each usage at the time of manufacturing a 
semiconductor device as an example is outlined in order to clarify the difference among both. 
[0004] In order to manufacture a semiconductor device using the film glue of the former piece 
attachment method of an individual After cutting down a reel-like adhesive film to the piece of an 
individual by cutting or punching, The semiconductor device which pasted up the piece of an individual 
on supporter material, and was piece[ of an individual ]-ized according to the dicing process by 
supporter material with the; aforementioned film glue is joined, and supporter material with a 
semiconductor device is produced. After that [; ], A semiconductor device will be obtained by passing 
through a wire bond process, a closure process, etc. if needed. 

[0005] However, since the assembly equipment of dedication which cuts down an adhesive film and is 
pasted up on supporter material was required in order to have used the film glue of said piece attachment 
method of an individual, there was a problem that a manufacturing cost became high compared with the 
approach of using a silver paste. 

[0006] On the other hand, in order to manufacture a semiconductor device using the film glue of the 
latter wafer side attachment method Film glue is first stuck on the rear face of a semi-conductor wafer, 
and, on the other hand, film glue is further alike, a dicing tape after that [ lamination; ] A semiconductor 
device will be obtained by taking up the semiconductor device with film glue which piece-ized 
[ individual-] the semiconductor device and piece[ of;-individual ]-ized it by dicing from said wafer, 
joining it to supporter material, and passing through the process of heating of; after that, hardening, wire 
bond, etc. 

[0007] The equipment which piece[ of an individual ]-izes film glue in order that the film glue of this 
wafer side attachment method may join a semiconductor device with film glue to supporter material is 
not needed, but since it can be used by improving some equipments of adding remaining as it is or a 
heating plate for the assembly equipment for the conventional silver paste, the manufacturing cost 
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attracts attention as an approach suppressed comparatively at a low price in the assembly approach using 
film glue. 

[0008] The dicing tape used with the film glue of this wafer side attachment method is divided roughly 
into a pressure-sensitive mold and UV mold dicing tape. 

[0009] The former pressure-sensitive mold dicing tape usually applies a binder to the base film of a 
polyvinyl chloride system or a polyolefine system. At the time of cutting [ in / in this dicing tape / a 
dicing process ], sufficient adhesion in which each component does not disperse in rotation by the dicing 
saw is searched for, and at the time of pickup, in order to make it not damage a component again, 
without adhesives adhering to each component, the low adhesion of extent which can take up is searched 
for. 

[0010] However, the activity which changes a dicing tape for every process was done from there having 
been no pressure-sensitive mold dicing tape it has a tape and the two above opposite engine performance 
enough. Moreover, since a variety of dicing tapes which have various kinds of adhesion appropriate for 
the size and the processing conditions of a component were needed, the stock control of an adhesion 
sheet had been complicated. 

[001 1] Furthermore, thin shape-ization of the memory used if it is in the inclination which a 
semiconductor device enlarges in recent years as a result of large capacity-ization of CPU or memory 
progressing especially and is in products, such as an IC card or memory card, is progressing. It is 
becoming impossible to be satisfied with said pressure-sensitive mold dicing tape of a conflicting 
requirement called the fixed force at the time of dicing (high adhesion), and the exfoliation force at the 
time of pickup (low adhesion) with enlargement and thin-shape-izing of these semiconductor devices. 
[0012] On the other hand, although UV mold dicing tape has high adhesion at the time of dicing, before 
taking up, it becomes low adhesion by irradiating ultraviolet rays (UV). 

[0013] Therefore, it has come to be widely adopted as a dicing tape from the technical problem which 

said pressure-sensitive mold tape has being improved. 

[0014] 

[Problem(s) to be Solved by the Invention] However, although the technical problem of said pressure- 
sensitive mold dicing tape has improved by using UV mold dicing tape, the technical problem which 
should be improved further was left behind to the film glue of a wafer side attachment method. 
[0015] That is, if it was in the approach using the film glue of a wafer side attachment method, there 
were film glue and a problem that an activity became complicated since two pasting processes of 
sticking a dicing tape are needed, by said dicing process. Therefore, simplification of a routing was 
called for. 

[0016] In view of the problem of the above-mentioned conventional technique, at a dicing process, this 
invention acts as a dicing tape and aims at offering the adhesion sheet which acts as an adhesion sheet 
which is excellent in connection dependability by the junction process of a semiconductor device and 
supporter material. Moreover, this invention aims at offering the adhesion sheet which has the thermal 
resistance and the moisture resistance which are demanded when the difference of a coefficient of 
thermal expansion mounts a large semiconductor device in the supporter material for semiconductor 
device loading, and is excellent in workability. This invention aims at offering further the manufacture 
approach of the semiconductor device which can simplify a production process. 
[0017] 

[Means for Solving the Problem] This invention relates to the following invention. 
<1> It is thermal polymerization nature and a radiation polymerization nature adhesion sheet equipped 
with an adhesive layer and a base material layer. Said adhesive layer (A) An epoxy resin and an epoxy 
resin curing agent, the amount component of macromolecules whose weight average molecular weight 
containing (B) functionality monomer is 100,000 or more, And it is the adhesion sheet which said base 
material layer has the surface tension exceeding 40 mN/m including (C) radiation polymerization nature 
compound, and is characterized by the bond strength in front of the radiation irradiation in the interface 
of said adhesive layer and said base material layer being 200 or more mN/cm. 

[0018] <2> Adhesion sheet of the aforementioned <1> publication whose bond strength ratio (after [ an 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/5/07 



JP,2003-147299,A [DETAILED DESCRIPTION] 



Page 3 of 15 



exposure ] bond strength / front [ exposure ] bond strength) of the adhesive layer / base material layer 
interface before and behind radiation irradiation is 0.5 or less in said adhesion sheet. 
[0019] <3> Adhesion sheet of the aforementioned <1> publication whose bond strength difference (after 
[ a front / exposure / bond strength-exposure ] bond strength) of the adhesive layer / base material layer 
interface before and behind radiation irradiation is 100 or more mN/cm in said adhesion sheet. 
[0020] <4> Adhesion sheet given in either of aforementioned <1>- <3> whose amount components of 
macromolecules whose weight average molecular weight containing the functionality monomer 
(aforementioned [ B ]) is 100,000 or more are the epoxy group content (meta) acrylic copolymers which 
contain an epoxy group content repeating unit 0.5 to 6% of the weight. 

[0021] <5> Adhesion sheet given in either of aforementioned <1>- <4> which carries out 5-400 weight 
section content of the 10 - 400 weight section and the radiation polymerization nature compound 
(aforementioned [ C ]) for the amount component of macromolecules whose weight average molecular 
weight in which said adhesive layer contains the 100 weight sections and the functionality monomer 
(aforementioned [ B ]) for the aforementioned (A) epoxy resin and an epoxy resin curing agent is 
100,000 or more. 

[0022] <6> Adhesion sheet given in either of aforementioned <1>- <5> in which said adhesive layer has 
10-2000MPa at 25 degrees C, and has a storage modulus after the heat hardening of 3-50MPa at 260 
degrees C. 

[0023] <7> The adhesive strength between said adhesive layers and base material layers is an adhesion 
sheet given in either of aforementioned <1>- <6> controlled by irradiating a radiation. 
[0024] <8> Adhesion sheet given [ aforementioned ] in <1>- <7> the given bond strength after radiation 
irradiation is 100 or less mN/cm. 

[0025] <9> Semiconductor device which pasted up a semiconductor device and the supporter material 
for semi-conductor loading on either of aforementioned <1>- <8> using the adhesion sheet of a 
publication. 

[0026] <10> The process which obtains a semi-conductor wafer with an adhesion sheet by preparing the 
adhesion sheet which comes to have the adhesive layer and base material layer of a publication in either 
of (a) aforementioned <1>- <8> on a semi-conductor wafer on both sides of said adhesive layer, (b) The 
process which carries out the dicing of said semi-conductor wafer with an adhesion sheet, and obtains a 
semiconductor device with an adhesion sheet, (c) The process which irradiates a radiation at said 
adhesion sheet, and reduces the adhesive strength to said base material layer of said adhesive layer, and 
exfoliates said base material layer, and obtains a semiconductor device with an adhesive layer, (d) The 
manufacture approach of a semiconductor device including the process which pastes up said 
semiconductor device with an adhesive layer and supporter material for semiconductor device loading 
through said binder layer. 
[0027] 

[Embodiment of the Invention] First, the adhesion sheet of this invention is explained. The adhesion 
sheet of this invention as one desirable embodiment has the (A) epoxy resin and an epoxy resin curing 
agent, the amount component of macromolecules whose weight average molecular weight containing 
(B) functionality monomer is 100,000 or more and an adhesive layer containing (C) radiation 
polymerization nature compound, and the base material layer in which surface tension exceeds 40 
mN/m. Thereby, an adhesion sheet equipped with the property of both thermal polymerization nature 
and radiation polymerization nature can be obtained. 

[0028] By having sufficient adhesion in which a semiconductor device does not disperse at the time of 
dicing, irradiating a radiation after that, and controlling the adhesive strength between said adhesive 
layers and base material layers, the adhesion sheet of this invention can satisfy the conflicting 
requirement of having low adhesion which does not damage each component, at the time of pickup, and 
can complete each process of dicing and die bond with the film of one sheet, the adhesion at the time of 
dicing (before radiation irradiation) - for example, the Peel exfoliation force (bond strength) when 
pulling only a base material layer for the above-mentioned adhesion sheet by tension include-angle:90 
degree and tension rate:50 mm/min to the semi-conductor wafer which should be carried out dicing, 
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heating, a room temperature or after sticking by pressure and sticking is 300 or more mN/cm, it is more 
desirable that they are 350 or more mN/cm, and it is still more desirable that they are 400 or more 
mN/cm. If this value does not fulfill 300 mN/cm, a semiconductor device may disperse at the time of 
dicing. 

[0029] Moreover, in this invention, the bond strength ratio (after [ an exposure ] bond strength / front 
[ exposure ] bond strength) by said 90-degree Peel exfoliation force of the adhesive layer / base material 
layer interface before and behind a ray exposure is 0.5 or less, it is more desirable that it is 0.4 or less, 
and it is still more desirable that it is 0.3 or less. When this value is larger than 0.5, there is an 
inclination which damages each component at the time of pickup. On the other hand, although especially 
the minimum of said bond strength ratio (after [ an exposure ] bond strength / front [ exposure ] bond 
strength) is not restricted, it is desirable that it is 0.0001 or more [ from a viewpoint of workability ], for 
example. 

[0030] Moreover, in this invention, it is 200 or more mN/cm, as for the bond strength difference (after 
[ a front / exposure / bond strength-exposure ] bond strength) by said 90-degree Peel exfoliation force of 
the adhesive layer / base material layer interface before and behind radiation irradiation, it is more 
desirable that they are 250 or more mN/cm, and it is still more desirable that it is 300 mN/cm. When this 
value is less than 200 mN/cm, there is an inclination which damages each component at the time of 
pickup. 

[003 1] The (A) epoxy resin used for this invention will not be limited, especially if it hardens and has an 
adhesion operation. Novolak mold epoxy resins, such as 2 organic-functions epoxy resins, such as 
bisphenol A mold epoxy, a phenol novolak mold epoxy resin, and a cresol novolak mold epoxy resin, 
etc. can be used. Moreover, a polyfunctional epoxy resin, a glycidyl amine mold epoxy resin, a 
heterocycle content epoxy resin, or cycloaliphatic epoxy resin can apply what is generally known. 
[0032] As such an epoxy resin, the product made from oil-ized Shell Epoxy, Epicoat 807, 815, 825, 827, 
828, 834, 1001, 1004, 1007, and 1009, the Dow Chemical Co. make, DER-330,301,361, the Tohto 
Kasei Co., Ltd. make, YD8125, YDF8170, etc. are mentioned as a bisphenol A mold epoxy resin. As a 
phenol novolak mold epoxy resin, the product made from oil-ized Shell Epoxy, Epicoat 152,154, the 
Nippon Kayaku Co., Ltd. make, EPPN-201, the Dow Chemical Co. make, DEN-438, etc. are mentioned, 
and the Nippon Kayaku Co., Ltd. make, EOCN-102S, 103S, 104S, 1012, 1025 and 1027, the Tohto 
Kasei Co., Ltd. make, YDCN70 1,702,703,704, etc. are mentioned as an o-cresol novolak mold epoxy 
resin. As a polyfunctional epoxy resin, they are a product made from oil-ized Shell Epoxy, and Epon. 
103 IS, the product made from tiba speciality KEMIKARUZU, Araldite 0163, made in Nagase Brothers 
Chemicals, DENAKORU EX-61 1,614,614B, 622, 512, 521,421,41 1,321, etc. are mentioned. As an 
amine mold epoxy resin, the product made from oil-ized Shell Epoxy, Epicoat 604, the Tohto Kasei Co., 
Ltd. make, YH-434, the Mitsubishi Gas Chemical Co., Inc. make, TETRAD-X, TETRAD-C, the 
Sumitomo Chemical Co., Ltd. make, ELM- 120, etc. are mentioned. As a heterocycle content epoxy 
resin, the product made from UCC of the product made from tiba speciality KEMIKARUZU and 
Araldite PT810 grade, ERL 4234, 4299, 4221, and 4206, etc. are mentioned. These epoxy resins can be 
used, even if it is independent or combines two or more kinds. 

[0033] As a (A) epoxy resin curing agent used for this invention, the well-known curing agent usually 
used can be used. For example, phenol resin, such as bisphenols which have a phenolic hydroxyl group 
like amines, a polyamide, an acid anhydride, a polysulfide, a boron trifluoride, bisphenol A, Bisphenol 
F, and Bisphenol S in [ two or more ] 1 molecule, phenol novolak resin, bisphenol A novolak resin, or 
cresol novolak resin, etc. is mentioned. Phenol resin, such as phenol novolak resin, bisphenol A novolak 
resin, or cresol novolak resin, is desirable at the point of excelling in the electric corrosion-proof nature 
at the time of moisture absorption especially. 

[0034] As a desirable phenol resin curing agent, the Dainippon Ink & Chemicals, Inc. make and trade 
namerFENO light LF 2882, the FENO light LF 2822, FENO light TD-2090, FENO light TD-2149, 
FENO light VH-4150, the FENO light VH4170, etc. are mentioned, for example. 
[0035] As an amount component of giant molecules whose weight average molecular weight containing 
(B) functionality monomer used for this invention is 100,000 or more, functionality monomers, such as 
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glycidyl acrylate or glycidyl methacrylate, are contained, and the epoxy group content (meta) acrylic 
copolymer whose weight average molecular weight is 100,000 or more is desirable, and an epoxy resin 
and an immiscible thing are still more desirable. 

[0036] For example, an acrylic (meta) ester copolymer, acrylic rubber, etc. can be used for an epoxy 
group content (meta) acrylic copolymer, and its acrylic rubber is more desirable. Acrylic rubber uses 
acrylic ester as a principal component, and is mainly rubber which consists of copolymers, such as butyl 
acrylate, copolymers, such as acrylonitrile, and ethyl acrylate, and acrylonitrile, etc. 
[0037] In this invention, a functionality monomer means a monomer with a functional group. As said 
functional group, a glycidyl group, an acryloyl radical, a methacryloyl radical, a hydroxy 1 group, a 
carboxyl group, etc. are mentioned, for example. 

[0038] As a functionality monomer, it is desirable to use glycidyl acrylate or glycidyl methacrylate. As 
an epoxy group content (meta) acrylic copolymer such whose weight average molecular weight is 
100,000 or more, the product made from Imperial Chemistry Industry, HTR-860P-3, etc. are mentioned, 
for example. 

[0039] The amount of epoxy resin content repeating units, such as glycidyl acrylate or glycidyl 
methacrylate, has 0.5 - 6.0 desirable % of the weight, its 0.5 - 5.0 % of the weight is more desirable, and 
especially its 0.8 - 5.0 % of the weight is desirable. Gelation can be prevented while adhesive strength is 
securable, if the amount of an epoxy group content repeating unit is in this range. 
[0040] As a functionality monomer, for example, ethyl (meta) acrylate, butyl (meta) acrylate, etc. are 
mentioned other than glycidyl acrylate and glycidyl methacrylate, and these are independent or can also 
be used combining two or more kinds. In addition, in this invention, ethyl (meta) acrylate shows both 
ethyl acrylate and ethyl methacrylate. The mixed ratio in the case of using it combining a functionality 
monomer is determined in consideration of the glass transition temperature (henceforth "Tg") of an 
epoxy group content (meta) acrylic copolymer, and, as for Tg, it is desirable that it is more than -10 
degree C. It is because the tuck nature of the adhesive layer in B stage condition is suitable in Tg being 
more than -10 degree C and a problem is not produced to handling nature. 
[0041] When manufacturing the amount component of macromolecules whose weight average 
molecular weight which is made to carry out the polymerization of the above-mentioned monomer, and 
contains (B) functionality' monomer is 100,000 or more, there is especially no limit as the 
polymerization method, for example, approaches, such as pearl polymerization and solution 
polymerization, can be used. 

[0042] In this invention, although the weight average molecular weight of the amount component of 
macromolecules containing (B) functionality monomer is 100,000 or more, it is desirable that it is 
300,000-3 million, and it is more desirable that it is 500,000-2 million. If weight average molecular 
weight is in this range, since flow nature is suitable, the circuit restoration nature of wiring is securable 
suitably [ the reinforcement when considering as the shape of the shape of a sheet and a film, flexibility, 
and tuck nature ]. In addition, in this invention, weight average molecular weight is measured with a gel 
par MYUESHON chromatography, and shows the value converted using the standard polystyrene 
calibration curve. 

[0043] Moreover, the amount of the amount component of macromolecules used whose weight average 
molecular weight containing (B) functionality monomer is 100,000 or more has the desirable 10 - 400 
weight section to the (A) epoxy resin and epoxy resin curing agent 100 weight section. If it is in this 
range, an elastic modulus and the flow nature control at the time of molding can be secured, and the 
handling nature in an elevated temperature will also fully be obtained. The amount of the amount 
component of macromolecules used has the more desirable 15 -350 weight section, and especially its 20 
- 300 weight section is desirable. 

[0044] To (C) radiation polymerization nature compound used for this invention There is especially no 
limit. For example, a methyl acrylate, a methyl methacrylate, An ethyl acrylate, ethyl methacrylate, 
butyl acrylate, methacrylic-acid butyl, 2-ethylhexyl acrylate, 2-ethylhexyl methacrylate, Pentenyl 
acrylate, tetrahydrofurfuryl acrylate, tetrahydrofurfuryl methacrylate, Diethylene glycol diacrylate, 
triethylene glycol diacrylate, Tetraethylene glycol diacrylate, diethylene-glycol dimethacrylate, 
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Triethylene glycol dimethacrylate, tetraethylene glycol dimethacrylate, Trimethylol propane diacrylate, 
trimethylolpropane triacrylate, Trimethylol propane dimethacrylate, trimethylolpropanetrimethacrylate, 
1,4-butanediol diacrylate, 1 ,6-hexanediol diacrylate, 1,4-butanediol dimethacrylate, 1, 6- 
hexanedioldimethacrylate, A pentaerythritol thoria chestnut rate, pentaerythritol tetraacrylate, 
Pentaerythritol trimethacrylate, pentaerythritol tetra-methacrylate, Dipentaerythritol hexaacrylate, 
dipentaerythritol hexamethacrylate, Styrene, a divinylbenzene, 4-vinyltoluene, 4-vinylpyridine, N- vinyl 
pyrrolidone, 2-hydroxy ethyl aery late, 2-hydroxyethyl methacrylate, 1, a 3-acryloyloxy-2-hydroxy 
propane, 1, a 2-methacryloyloxy-2-hydroxy propane, The thoria chestnut rate of methylenebis 
acrylamide, N,N-dimethylacrylamide, N-methylol acrylamide, and tris (beta-hydroxyethyl) 
isocyanurate, the following general formula (I) 
[Formula 1] 

They are the compound and diols which are expressed with (Rl and R2 show hydrogen or a methyl 
group among a formula, and q and r are one or more integers), and a general formula (II). 
[Formula 2] 
(^COjn 

OCN-R3-NCO ( ir ) 

They are the isocyanate compound expressed with (n is the integer of 0-1 among a formula, and the 
carbon atomic number of R3 is the divalent or trivalent organic nature machine of 1-30), and a general 
formula (III). 

[Formula 3] 
FU 

H2C=C-C-0-R 5 -OH 

O (in) 

They are the urethane acrylate which consists of a compound expressed with (R4 is hydrogen or a 
methyl group among a formula, and R5 is ethylene or a propylene radical) or urethane methacrylate, and 
a general formula (IV). 
[Formula 4] 

M-Ffe-NH:, (iv) 

They are the diamine expressed with (a carbon atomic number shows the divalent organic radical of 2- 
30 among a formula, as for R6), and a general formula (V). 
[Formula 51 

OCN-R 7 -NCO ( V ) 

They are the isocyanate compound expressed with (n is the integer of 0-1 among a formula, and the 
carbon atomic number of R7 is the divalent or trivalent organic nature machine of 1-30), and a general 
formula (VI). 
[Formula 6] 

<p H 3 

H 2 C=C-jj)-(0CH2CH2-^NC0 

O (VI) 

Radiation pile affinity ******** which has an ethylene nature partial saturation radical is mentioned to 
the side chain which is made to carry out the addition reaction of the compound which has one 
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functional groups, such as at least one ethylene nature partial saturation radical, an oxirane ring and an 
isocyanate radical, a hydroxyl group, and a carboxyl group, to the urea methacrylate which consists of a 
compound expressed with (the inside of a formula and n are the integers of 0-1), and the vinyl 
copolymer containing a functional group, and is obtained. These radiation polymerization compounds 
are independent, or can be used combining two or more kinds. 

[0045] Moreover, a hardening accelerator can also be added in the adhesive layer which forms the 
adhesion sheet of this invention. There is no limit especially in a hardening accelerator, and imidazole- 
derivatives, dicyandiamide derivative, dicarboxylic acid dihydrazide, triphenyl phosphine, tetra-phenyl 
phosphonium tetraphenylborate, 2-ethyl-4-methylimidazole tetraphenyl borate, 1, and 8-diazabicyclo (5, 
4, 0) undecene-7-tetraphenyl borate etc. can be used for it. These are independent or can be used 
combining two or more kinds. 

[0046] The addition of a hardening accelerator has desirable 0.1-5 weight section to the (A) epoxy 
resin and epoxy resin curing agent 100 weight section, and its 0.2 - 3 weight section is more desirable. If 
an addition is in this range, it is compatible in hardenability and preservation stability. 
[0047] Moreover, in the adhesive layer which forms the adhesion sheet of this invention, the 
photopolymerization initiator which generates an uncombined radical by the exposure of activity light 
can also be added. As such a photopolymerization initiator, it is benzophenone, N, and N'-tetramethyl, 
for example. - 4 and 4'-diamino benzophenone (Michler's ketone), N and N'-tetraethyl -4, a 4'-diamino 
benzophenone, a 4-methoxy-4'-dimethylamino benzophenone, 2-benzyl-2-dimethylamino -1 -(4- 
morpholino phenyl)- Butanone -1,2, and 2-dimethoxy -1, 2-bibenzyl-l-ON, 1-hydroxy-cyclohexyl- 
phenyl ketone, 2-methyl-l-(4-(methylthio) phenyl)-2-morpholino propanone -1,2, 4-diethyl thioxan 
ton, Aromatic ketone, such as 2-ethyl anthraquinone and a phenanthrene quinone, The benzoin ether, 
such as benzoin methyl ether, benzoin ethyl ether, and benzoin phenyl ether, Benzyl derivatives, such as 
benzoins, such as a methyl benzoin and an ethyl benzoin, and benzyl dimethyl ketal, 2-(o-chlorophenyl)- 
4, 5-diphenyl imidazole dimer, 2-(o-chlorophenyl)-4, 5-JI (m-methoxypheny) imidazole dimer, 2-(o- 
fluoro phenyl)-4, 5-phenyl imidazole dimer, 2-(o-methoxypheny)-4, 5-diphenyl imidazole dimer, 2-(p- 
methoxypheny)-4, 5-diphenyl imidazole dimer, 2, a 4-JI (p-methoxypheny)- 5 -phenyl imidazole dimer, 
2, such as 2-(2, 4-dimethoxy phenyl)-4 and 5-diphenyl imidazole dimer, 4, 5-thoria reel imidazole 
dimer, Acridine derivatives, such as a 9-phenyl acridine, 1, and 7-bis(9 and 9'-acridinyl) heptane, etc. 
can be used, and these are independent or can be used combining two or more kinds. Although there is 
especially no limit as amount of the photopolymerization initiator used, 0.01 - 30 weight section is 
desirable to the (C) radiation polymerization nature compound 100 weight section. 
[0048] The adhesive layer which forms the adhesion sheet of this invention is the phase which carried 
out heat hardening, a storage modulus is 10-2000MPa at 25 degrees C, and it is desirable that it is 3- 
50MPa at 260 degrees C. The elastic modulus in 25 degrees C has more desirable 20-1900MPa, and 
especially its 50-1800MPa is desirable. Moreover, the elastic modulus in 260 degrees C has more 
desirable 5-50MPa, and especially its 7-50MPa is desirable. If a storage modulus is in this range, while 
the effectiveness of making the thermal stress generated according to the difference of the coefficient of 
thermal expansion of a semiconductor device and supporter material easing is maintained and being able 
to control exfoliation and generating of a crack, generating of the handling nature of adhesives, the 
thickness precision of an adhesives layer, and a reflow crack can be controlled. It can carry out with the 
temperature dependence measurement mode measured from -50 degrees C to 300 degrees C on 
condition that the frequency of 10Hz, and the programming rate of 5-10 degrees C / min, for example, a 
dynamic viscoelasticity measuring device (rheology company make, D VE-V4) being used for this 
storage modulus, and being able to apply it to an adhesive setting object. 

[0049] In the adhesive layer which forms the adhesion sheet of this invention, an epoxy resin and the 
amount resin of macromolecules with compatibility can be added in order to raise flexibility and reflow 
crack resistance. Especially as such amount resin of macromolecules, it is not limited, for example, 
phenoxy resin, the amount epoxy resin of macromolecules, an ultrahigh-molecular-weight epoxy resin, 
etc. are mentioned. These are independent or can also be used combining two or more kinds. 
[0050] As for the amount of an epoxy resin and the amount resin of macromolecules used with 
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compatibility, it is desirable to carry out to below 40 weight sections to the epoxy resin and epoxy resin 
curing agent 100 weight section. Tg of an epoxy resin layer is securable in it being this range. 
[0051] Moreover, in the adhesive layer which forms the adhesion sheet of this invention, an inorganic 
filler can also be added for the purpose of adjustment, thixotropicality grant, etc. of melt viscosity on the 
handling disposition and a thermal conduction disposition. As an inorganic filler, there is especially no 
limit, for example, an aluminum hydroxide, a magnesium hydroxide, a calcium carbonate, a magnesium 
carbonate, a calcium silicate, a magnesium silicate, a calcium oxide, a magnesium oxide, an aluminum 
oxide, alumimium nitride, a way acid aluminum whisker, a boron nitride, a crystalline silica, an 
amorphous silica, etc. are mentioned, and especially the configuration of a filler is not restricted. These 
fillers are independent or can be used combining two or more kinds. 

[0052] Especially, an aluminum oxide, alumimium nitride, a boron nitride, a crystalline silica, an 
amorphous silica, etc. are [ sake / on a heat-conduction disposition ] desirable. Moreover, for adjustment 
of melt viscosity, or the purpose of grant of thixotropicality, an aluminum hydroxide, a magnesium 
hydroxide, a calcium carbonate, a magnesium carbonate, a calcium silicate, a magnesium silicate, a 
calcium oxide, a magnesium oxide, an aluminum oxide, a crystalline silica, an amorphous silica, etc. are 
desirable. 

[0053] The amount of the inorganic filler used has desirable 1 - 20 weight section to the adhesive' layer 
100 weight section. When there is an inclination for the addition effectiveness not to be acquired, in case 
of under 1 weight section and 20 weight sections are exceeded, there is an inclination to cause problems, 
such as a rise of the storage modulus of an adhesives layer, an adhesive fall, and a fall of the electrical 
property by void survival. 

[0054] Moreover, in the adhesive layer which forms the adhesion sheet of this invention, in order to 
improve interface association between dissimilar materials, various coupling agents can also be added. 
As a coupling agent, for example, a silane system, a titanium system, an aluminum system, etc. are 
mentioned, and a silane system coupling agent is desirable at the point that effectiveness is high about 
especially. 

[0055] There is especially no limit as the above-mentioned silane system coupling agent. For example, 
vinyl trichlorosilan, A vinyl tris (beta-methoxyethoxy) silane, vinyltriethoxysilane, 
Vinyltrimetoxysilane, gamma-methacryloxpropyl trimethoxy silane, Gamma- 
methacryloxypropylmethyldimethoxy silane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxy silane, 
Gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyl methyldimethoxysilane, Gamma- 
glycidoxypropylmethyldietoxysilane, N-beta(aminoethyl) gamma-aminopropyl trimethoxysilane, N-beta 
(aminoethyl) gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl triethoxysilane, N- 
phenyl-gamma-aminopropyl trimethoxysilane, gamma-mercapto propyltrimethoxysilane, gamma- 
mercapto propyl triethoxysilane, 3-aminopropyl methyldiethoxy silane, 3-ureido propyl triethoxysilane, 
3-ureido propyltrimethoxysilane, 3-aminopropyl trimethoxysilane, A 3-aminopropyl-tris (2- 
methoxyethoxy-ethoxy) silane, N-methyl-3-aminopropyl trimethoxysilane, triamino 
propyltrimethoxysilane, 3-4, 5-dihydroimidazole-l-IRU-propyltrimethoxysilane, 3-methacryloxy propyl 
trimethoxysilane, 3-mercapto propylmethyl dimethoxysilane, 3-chloropropylmethyldimetoxysilane, 3- 
chloropropyl dimethoxysilane, 3-cyano propyl triethoxysilane, hexamethyldisilazane, N, an O-bis 
(trimethylsilyl) acetamide, methyl trimetoxysilane, Methyl triethoxysilane, ethyl trichlorosilane, n- 
propyltrimethoxysilane, Isobutyl trimethoxysilane, amyl trichlorosilane, octyl triethoxysilane, 
Phenyltrimethoxysilane, phenyltriethoxysilane, a MECHIRUTORI (meta-chestnut ROIRUOKI ethoxy) 
silane, A MECHIRUTORI (glycidyloxy) silane, N-beta (N-vinylbenzyl aminoethyl)-gamma- 
aminopropyl trimethoxysilane, Octadecyl dimethyl [3 -(trimethoxy silyl) propyl] ammoniumchloride, 
gamma-chloropropyl methyl dichlorosilane, gamma-chloropropyl methyl dimethoxysilane, Gamma- 
chloropropyl methyldiethoxysilane, trimethylsilyl isocyanate, Dimethylsilyl isocyanate, methyl silyl tri- 
isocyanate, Vinyl silyl tri-isocyanate, phenyl silyl tri-isocyanate, a tetra-isocyanate silane, ethoxy silane 
isocyanate, etc. can be used, and it is independent or can be used combining two or more kinds. 
[0056] As a titanium system coupling agent, for example Moreover, isopropanal PIRUTORI octanoyl 
titanate, Isopropyldimethacryl isostearoyltitanate, isopropyl tridodecyl benzenesulphonyl titanate, 
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Isopropyl ISOSUTEAROIRUJI acrylic titanate, isopropanal PIRUTORI (dioctyl phosphate) titanate, 
Isopropyl TORIKUMIRU phenyl titanate, isopropyl tris (dioctylpyrophosphate) titanate, Isopropyl tris 
(n-aminoethyl) titanate, tetra-isopropyl bis(dioctyl phosphite) titanate, Tetra-octyl bis(JITORIDE sill 
phosphite) titanate, tetrapod (2 and 2-diaryl oxymethyl-1 -butyl) bis(JITORIDESHIRU) phosphite 
titanate, JIKUMIRU phenyloxy acetate titanate, bis(dioctylpyrophosphate) oxy-acetate titanate, Tetra- 
isopropyl titanate, tetra-normal butyl titanate, A butyl titanate dimer, tetrapod (2-ethylhexyl) titanate, 
Titanium acetylacetonate, poly titanium AECHIRU acetonate, titanium octylene glycolate, Titanium 
lactate ammonium salt, titanium lactate, titanium lactate ethyl ester, Titanium dust ethanol AMINETO, 
polyhydroxy titanium stearate, Tetramethyl orthochromatic titanate, tetraethyl orthochromatic titanate, 
TETARA propyl orthochromatic titanate, Tetra-isobutyl orthochromatic titanate, stearyl titanate, a 
KURESHIRU titanate monomer, A KURESHIRU titanate polymer, JIISO propoxy-bis(2, 4-pen 
TAJIONETO) titanium (IV), Diisopropyl-screw-triethanol amino titanate, octylene glycol titanate, A 
tetra-n-butoxytitanium polymer, a tree n-butoxytitanium monostearate polymer, tree n-butoxytitanium 
monostearate, etc. can be used, and it is independent or can be used combining two or more kinds. 
[0057] As an aluminate coupling agent, for example Ethyl acetoacetate aluminum JIISOPUROPIRETO, 
Aluminum TOISU (ethyl acetoacetate), alkyl acetoacetate aluminum JIISOPUROPIRETO, An 
aluminum monoacetyl acetate screw (ethyl acetoacetate), Aluminum tris (acetylacetonate), aluminum = 
mono-isopropoxy MONOOREOKISHIECHIRU acetoacetate, Aluminum chelate compounds, such as 
aluminum-G n-butoxide mono ethyl acetoacetate and aluminum-G iso-propoxide-monoethyl 
acetoacetate, Aluminum isopropylate, mono sec-butoxy aluminum diisopropylate, Aluminum 
alcoholate, such as aluminum-sec-butyrate and aluminum ethylate, etc. can be used, and it is 
independent or can be used combining two or more kinds. As for the amount of the above-mentioned 
coupling agent used, it is desirable to consider as 0.01 - 10 weight section from the effectiveness and 
field of thermal resistance and cost to the (A) epoxy resin and epoxy resin curing agent 100 weight 
section. 

[0058] In the adhesive layer which forms the adhesion sheet of this invention, in order to adsorb an 
ionicity impurity and to improve the insulating dependability at the time of moisture absorption, an ion 
scavenger can also be added further. As such an ion scavenger, in order to prevent there being especially 
no limit, for example, copper, such as triazine thiol compounds and a bisphenol system reducing agent, 
ionizing, and beginning to melt, inorganic ion adsorbents, such as a compound known as copper 
inhibitor, a zirconium system, and an antimony bismuth system magnesium aluminium compound, etc. 
are mentioned. The amount of the above-mentioned ion scavenger used has desirable 0.1-10 weight 
section to the (A) epoxy resin from points, such as effectiveness by addition, and thermal resistance, 
cost, and the epoxy resin curing agent 100 weight section. 

[0059] this invention adhesion sheet can be obtained by dissolving or distributing to a solvent, using as a 
varnish the constituent which forms an adhesion sheet, applying and heating it on a base material film, 
and removing a solvent. 

[0060] If it has the surface tension exceeding 40 mN/m as a base material used for the adhesion sheet of 
this invention, there will be especially no limit, for example, plastic film, such as a 
polytetrafluoroethylene film, a polyethylene terephthalate film, a POIECHIREN film, a polypropylene 
film, the poly methyl pentene film, and a polyimide film, etc. will be mentioned. 
[0061] As for the base material used for the adhesion sheet of this invention, the surface tension exceeds 
40 mN/m. 40 mN/m is exceeded preferably, it is 80 or less mN/m, 40 mN/m is exceeded still more 
preferably, and they are 60 or less mN/m. In case the surface tension of the base material used for an 
adhesion sheet sticks by pressure and carries out the dicing of the semi-conductor wafer which should 
carry out dicing processing to it being a thing exceeding 40 mN/m at an adhesion sheet, it is because 
there is no possibility of causing the surrender of a semiconductor device in which the bond strength of 
an adhesion sheet and a base material carried out interfacial peeling and which enough existed, and 
carried out dicing processing between the adhesion sheet and the base material. 

[0062] After dicing process termination, from ultraviolet rays (UV), the adhesion sheet of this invention 
irradiates radiations, such as an electron ray (EB), at an adhesion sheet, carries out polymerization 
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hardening of the adhesion sheet which has radiation polymerization nature, reduces the adhesive 
strength of an adhesion sheet and a base material interface, and enables pickup of a semiconductor 
device. When the surface tension of a base material exceeded 40 mN/m in the case of the conventional 
adhesion sheet, the fall of the adhesive strength of an adhesion sheet and a base material interface was 
not enough, and there was an inclination to be inferior to pickup nature. However, even if, as for the 
adhesion sheet of this invention, the surface tension of a base material is over 40 mN/m, the adhesive 
strength of an adhesion sheet and a base material interface fully declines after radiation irradiation, such 
as ultraviolet rays (UV) or an electron ray (EB), and pickup of a semiconductor device becomes good. 
Therefore, conventionally, although surface treatment was carried out to the base material film to be 
used in order that the surface tension of a base material might make it 40 or less mN/m, it is not 
necessary to carry out surface treatment of the base material film, and becomes in cost and advantageous 
with the adhesion sheet of this invention. 

[0063] Moreover, especially as a solvent for the above to varnish-ize, when the volatility at the time of 
film production etc. is taken into consideration, it is desirable, although not limited to use the solvent of 
a low-boiling point comparatively, such as a methanol, ethanol, 2-methoxyethanol, 2-ethoxyethanol, 2- 
butoxyethanol, a methyl ethyl ketone, an acetone, methyl isobutyl ketone, toluene, and a xylene, for 
example. Moreover, it is the purpose of raising paint film nature, for example, dimethylacetamide, 
dimethylformamide, N-methyl pyrrolidone, a cyclohexanone, etc. can also use the solvent of a high- 
boiling point comparatively. These solvents are independent or can be used combining two or more 
kinds. , 

[0064] In consideration of the dispersibility of an inorganic filler, it is desirable to manufacture of the 
varnish at the time of adding an inorganic filler to use a stone milling machine, 3 rolls, a ball mill, a 
bead mill, etc., and it can also use it for it combining these. Moreover, after mixing beforehand the raw 
material of an inorganic filler and low molecular weight, the time amount to mix can also be shortened 
by blending the raw material of the amount of macromolecules. Moreover, after considering as a 
varnish, the air bubbles in a varnish are also removable with a vacuum deairing etc. 
[0065] A well-known approach can be used as the method of application of the varnish to a base 
material film, for example, the knife coat method, the roll coat method, a spray coating method, the 
gravure coat method, the bar coat method, the curtain coat method, etc. are mentioned. 
[0066] Although especially a limit does not have the thickness of an adhesion sheet, an adhesive layer 
and the base material layer of 5-250 micrometers are desirable. When thinner than 5 micrometers, there 
is an inclination for the stress relaxation effectiveness to become scarce, if thicker than 250 micrometers, 
it becomes upwards economical less and the demand of a miniaturization of a semiconductor device 
cannot be met. 

[0067] Moreover, in order to obtain desired sheet thickness, the adhesion sheet of this invention may be 
prepared so that further 1, two or more adhesives layers, or an adhesive layer may be pinched between a 
semi-conductor wafer and an adhesive layer. In this case, as an adhesive layer prepared by said request, 
although prepared by the aforementioned approach, what was otherwise conventionally prepared by the 
well-known approach can be used. As an adhesive layer prepared by said request, an available adhesion 
sheet, for example, a polyimide system, a silicon oligomer system, a rubber-epoxy system, and epoxy 
system adhesives can be used commercially. However, it is necessary to take into consideration 
conventionally lamination conditions which exfoliation of adhesive layers does not generate based on a 
well-known technique. When a radiation is irradiated at the adhesion sheet which has a configuration 
which was explained above, after radiation irradiation, the adhesive strength to the base material layer of 
an adhesive layer will decline greatly. Therefore, as a result of an adhesive layer and a base material 
layer exfoliating easily by using the adhesion sheet of this invention in the dicing process at the time of 
manufacturing a semiconductor device so that it may explain later, the semiconductor device which 
attached the adhesive layer can be taken up suitably. 

[0068] Then, the manufacture approach of the semiconductor device using the adhesion sheet of this 
invention as one embodiment of the operation of the adhesion sheet concerning this invention is 
explained. 
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(a) the semi-conductor wafer which should carry out dicing processing on an adhesion sheet first — a 
room temperature - or heating, it is stuck by pressure and prepare an adhesion sheet on a semi- 
conductor wafer. 

(b) Perform washing of the semiconductor device obtained after the dicing of the semi-conductor wafer 
with which said adhesion sheet was prepared in the front face according to the well-known technique 
after that conventionally, and said dicing, and desiccation. Under the present circumstances, since 
adhesion maintenance of the semi-conductor wafer (component) is fully carried out at the adhesion 
sheet, a semiconductor device does not scatter between each above-mentioned process, and it does not 
drop out. 

[0069] (c) Next, irradiate radiations, such as ultraviolet rays (UV) or an electron ray (EB), at an adhesion 
sheet, and carry out polymerization hardening of the adhesive layer of the adhesion sheet which has 
radiation polymerization nature. Radiation irradiation to an adhesion sheet is performed based on a 
conventional method, without being restricted especially if the adhesion sheet which has radiation 
polymerization nature carries out polymerization hardening. It is convenient to irradiate so that a 
radiation may reach said adhesive layer through said base material layer toward the lower part of the 
bench in which, as for the viewpoint that the adhesive layer of the viewpoint that the layout of a pickup 
becomes [ in / in that case / a subsequent pickup activity ] free, and large workspace can be taken again 
to said adhesion sheet carries out polymerization hardening suitably to radiation irradiation, the semi- 
conductor wafer was installed to the upper part. When using EB as a radiation, the base material film of 
an adhesion sheet does not need to be light transmission nature, but to use UV as a radiation, the base 
material film of an adhesion sheet needs to be light transmission nature. 
[0070] (d) the semiconductor device which took up after that said semiconductor device with an 
adhesive layer obtained by dicing, and attached this adhesive layer - the supporter material top for 
semiconductor device loading - a room temperature ~ or it is stuck by pressure, heating. Under the 
present circumstances, since it originates in the adhesive strength to the base material layer of an 
adhesive layer declining greatly after radiation irradiation as mentioned above and a base material layer 
exfoliates easily, the semiconductor device which attached the adhesive layer will be taken up suitably. 
Moreover, with heating, an adhesive layer will discover the adhesive strength which bears dependability, 
and a semiconductor device and said supporter material will paste it up. 

[0071] (e) Based on a well-known approach, a semiconductor device will be obtained by passing 
through predetermined processes, such as bonding and the closure, further conventionally. 
[0072] 

[Example] Hereafter, this invention is explained more to a detail using an example. This invention is not 
limited to these. 

[0073] (Synthetic example 1) The mixed liquor of the ethyl methacrylate 45.0 mass section, 2- 
ethylhexyl acrylate 35.0 mass section, methacrylic-acid 20.0 mass section and 2, and 2'-azobis 
(isobutyronitrile) 1 .0 mass section was dropped at homogeneity over 4 hours, having taught the 
propylene-glycol-monomethyl-ether 90.0 mass section and the toluene 60.0 mass section to the 4 Thu 
openings flask equipped with an agitator, a dropping funnel, a cooling pipe, and nitrogen installation 
tubing, having carried out the temperature up to 80 degrees C under nitrogen-gas-atmosphere mind, and 
keeping reaction temperature at 80 degrees C **2 degrees C. After dropping and after continuing stirring 
at 80 degrees C **2 degrees C for 6 hours, the hydroquinone 0.05 mass section was added. The 
temperature up of the system of reaction was carried out to 100 degrees C after hydroquinone addition, 
and the mixed liquor of the glycidyl methacrylate 33.0 mass section, the benzyl-chloride 
trimethylammonium 0.1 mass section, the propylene-glycol-monomethyl-ether 30.0 mass section, and 
the toluene 20.0 mass section was dropped over 0.5 hours. After dropping and after continuing stirring at 
100 degrees C for 20 hours, it cooled to the room temperature and the radiation polymerization nature 
compound (A-l) which has an ethylene nature partial saturation radical in the side chain whose weight 
average molecular weight is 28,000, and whose glass transition temperature is about 5 degrees C was 
obtained. 

[0074] (Synthetic example 2) In the 4 Thu openings flask equipped with an agitator, a dropping funnel, a 
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cooling pipe, and nitrogen installation tubing VESTANAT IPDI (the trade name by die eel Huels --) The 
isophorone diisocyanate 888 mass section and the ethyl-acetate 789 mass section are taught. At 70 
degrees C After a temperature up, It is kept warm at 70-75 degrees C. The 2-hydroxyethyl acrylate 232 
mass section, PTG650SN (the trade name made from Hodogaya Chemistry, and polyoxy tetramethylene 
glycol --) It reacted by carrying out homogeneity dropping of the mixed liquor object of the number- 
average-molecular- weight abbreviation 650 1950 mass section, the hydroquinone monomethyl ether 
1.53 mass section, the LI 01 (trade name made from Tokyo Fine chemical, dibutyltin laurate) 1.53 mass 
section, and the ethyl-acetate 526 mass section in 3 hours. It was made to react after the completion of 
dropping for about 5 hours, and it checked that the isocyanate radical had disappeared by IR 
measurement, the reaction was ended, and the radiation polymerization nature compound (A-2) was 
obtained. 

[0075] (Synthetic example 3) 2, 2, and 4-trimethyl-hexamethylene-di-isocyanate 50.4g (0.24 mols) was 
dropped small quantity every, having carried out the temperature up to 30 degrees C, and keeping at 30- 
40 degrees C, after teaching 2 and 2-bis[4-(4-amino phenoxy) phenyl] propane 197.06g (0.48 mols) and 
3 1 8. 14g of gamma-butyrolactone to the 4 Thu openings flask equipped with an agitator, a dropping 
funnel, a cooling pipe, and nitrogen installation tubing. After dropping and after continuing a reaction at 
30 degrees C for 1 hour, currant MOI(trade name [ by Showa Denko K.K. ], isocyanate ethyl 
methacrylate) 70.68g (0.456 mols) and hydroquinone monomethyl ether 0.3 18g were dropped small 
quantity every, keeping at 30 degrees C. The reaction was continued below 30 degrees C after dropping 
for 2 hours, and the radiation polymerization compound (A-3) was obtained. 
[0076] (Example 1) 

(Preparation of the adhesion sheet 1) YDCN-703 (the trade name by Tohto Kasei Co., Ltd. --) o-cresol 
novolak mold epoxy resin, the weight-per-epoxy-equivalent 210 42.3 mass section, ply OFEN LF 2882 
(the trade name by Dainippon Ink & Chemicals, Inc. --) the bisphenol A novolak resin 23.9 mass section 
and HTR-860P-3 (the trade name made from Imperial Chemistry Industry --) Epoxy group content 
acrylic rubber, molecular weight 1 million, the Tg-7 degree-C44.1 mass section, The cure ZORU 2 PZ- 
CN(trade name [ by Shikoku Chemicals Corp. ], l-cyanoethyl-2-phenylimidazole) 0.4 mass section, 
NUC A-187 (Nippon Unicar trade name, gamma-glycidoxypropyltrimetoxysilane) 0.7 mass section, The 
methyl ethyl ketone was added, stirring mixing was carried out, and the vacuum deairing was carried out 
to the constituent which becomes the side chain obtained in the synthetic example 1 from the radiation 
polymerization nature compound (A-l) 22.05 mass section and the 1 -hydroxy cyclohexyl phenyl ketone 
0.5 mass section which have an ethylene nature partial saturation radical. This adhesives varnish was 
applied on polyethylene terephthalate (the Teijin, Ltd. make, Teijin Dacron film:G2-50, surface tension 
of 50 dynes/cm) with a thickness of 50 micrometers, carried out stoving for 5 minutes at 140 degrees C, 
and the thickness equipped with the base material (polyethylene terephthalate film) produced the 
adhesion sheet (the thickness of the adhesion sheet except a base material is 50 micrometers) (adhesion 
sheet 1) which is 50 micrometers. 

[0077] As a result of measuring the storage modulus at the time of stiffening 170 degrees C of this 
adhesion sheet 1 for 1 hour using a dynamic viscoelasticity measuring device (rheology company make, 
DVE-V4) (sample size: die length of 20mm, width of face of 4mm, 80 micrometers of thickness, the 
programming rate of 5 degrees C / min, tension mode, 10Hz, automatic static load), they were 4MPa(s) 
at 360MPa(s) and 260 degrees C in 25 degrees C. 

[0078] (Preparation of a semiconductor device sample) The semiconductor device sample (a solder ball 
is formed in one side) which stuck the semiconductor chip and the wiring substrate which used the 
polyimide film with a thickness of 25 micrometers for the base material with the adhesion sheet was 
produced using the obtained adhesion sheet 1. That is, after carrying out temporary sticking by pressure 
of the adhesion sheet 1 beforehand cut in lOmmxlOmm magnitude, in 160 degrees C and 0.02MPa, 
thermocompression bonding was carried out to the polyimide substrate with wiring on condition that 
5sec(s) at the chip of 10mmxl0mmx0.33mmt obtained by carrying out the dicing of the silicon wafer 
with the scaling film. Then, with the sealing agent (CEL-9200) by Hitachi Chemical Co., Ltd., it closed 
on condition that 180 degrees C and 20sec, postcure was carried out in 180 degrees C for 5 hours, and 
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the semiconductor device ( 1 2mmx 1 2mmx0. 79mmt) was obtained. 

[0079] (Evaluation) About said semiconductor device sample, as it was the following, thermal resistance 
and moisture resistance were investigated. Reflow crack resistance and a heat cycle test were applied to 
the heat-resistant evaluation approach. Reflow crack resistance evaluation inspected the crack in the 
sample which repeated twice the processing cooled by leaving a sample, at through and a room 
temperature at IR reflow furnace which carried out a temperature setup so that the maximum 
temperature on the front face of a sample might hold this temperature for 20 seconds at 240 degrees C 
with viewing and an ultrasonic microscope. What has not generated a crack was made into O and what 
was generated was made into x. Temperature cycle-proof nature made O what destruction of exfoliation, 
a crack, etc. has not generated using an ultrasonic microscope in 1000 cycles by having made into 1 
cycle the process which leaves a sample for 30 minutes in -55-degree-C ambient atmosphere, and is left 
for 30 minutes in a 125 -degree C ambient atmosphere after that, and made x what was generated. 
Moreover, damp-proof evaluation was performed by observing exfoliation after 72-hour processing in 
the temperature of 121 degrees C, 100% of humidity, and a 2.03xl05Pa ambient atmosphere (pressure 
cooker test-CT processing). What exfoliation was not accepted in was made into O, and the thing with 
exfoliation was made into x. 

[0080] On the other hand, the adhesion sheet 1 was stuck on the silicon wafer with a thickness of 150 
micrometers, and the silicon wafer with an adhesion sheet was laid on dicing equipment, subsequently, 
ORC Manufacturing Make after fixing a semi-conductor wafer on dicing equipment and carrying out 
dicing to 5mmx5mm at the rate of 100 mm/sec - UV-330 The HQP-2 mold exposure machine was 
used, it exposed from the base material film side of an adhesion sheet with the light exposure of 500 
mJ/cm2, the chip which carried out dicing in the pickup was taken up, and the chip jump at the time of 
dicing and pickup nature were evaluated. 

[0081] Furthermore, it exposed from the base material film side of an adhesion sheet with the light 
exposure of 500 mJ/cm2 to the above-mentioned silicon wafer with an adhesion sheet, and the bond 
strength of the adhesion sheet / base material interface before and behind exposure was measured by 90- 
degree-C Peel reinforcement (tension rate: 50 mm/min). These evaluation results are collectively shown 
in Table 1 . 

[0082] The completely same actuation as an example 1 is performed except having used the radiation 
polymerization nature compound (A-l) which has an ethylene nature partial saturation radical in a side 
chain as the radiation polymerization nature compound (A-2) obtained in the synthetic example 2 in the 
example 1 . (Example 2) The thickness equipped with the base material (polyethylene terephthalate film) 
produced the adhesion sheet (the thickness of the adhesion sheet except a base material is 50 
micrometers) (adhesion sheet 2) which is 50 micrometers. As a result of measuring the storage modulus 
at the time of stiffening 170 degrees C of this adhesion sheet 2 for 1 hour using a dynamic 
viscoelasticity measuring device (rheology company make, DVE-V4) (sample size: die length of 20mm, 
width of face of 4mm, 80 micrometers of thickness, the programming rate of 5 degrees C / min, tension 
mode, 10Hz, automatic static load), they were 2MPa(s) at 350MPa(s) and 260 degrees C in 25 degrees 
C. The result of having evaluated the obtained adhesion sheet 2 by the same conditions as an example 1 
is shown in Table 1 . 

[0083] The completely same actuation as an example 1 is performed except having used the radiation 
polymerization nature compound (A-l) which has an ethylene nature partial saturation radical in a side 
chain as the radiation polymerization nature compound (A-3) obtained in the synthetic example 3 in the 
example 1. (Example 3) The thickness equipped with the base material (polyethylene terephthalate film) 
produced the adhesion sheet (the thickness of the adhesion sheet except a base material is 50 
micrometers) (adhesion sheet 3) which is 50 micrometers. As a result of measuring the storage modulus 
at the time of stiffening 170 degrees C of this adhesion sheet 3 for 1 hour using a dynamic 
viscoelasticity measuring device (rheology company make, DVE-V4) (sample size: die length of 20mm, 
width of face of 4mm, 80 micrometers of thickness, the programming rate of 5 degrees C / min, tension 
mode, 10Hz, automatic static load), they were 5MPa(s) at 380MPa(s) and 260 degrees C in 25 degrees 
C. The result of having evaluated the obtained adhesion sheet 3 by the same conditions as an example 1 
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is shown in Table 1. 

[0084] (Example 1 of a comparison) the base material which applies an adhesives constituent in an 
example 1 — polyethylene terephthalate (the Teijin, Ltd. make — ) with a thickness of 50 micrometers 
Teijin Dacron film : from G2-50 and surface tension 50 dyne/cm It was made one side mold release 
processing polyethylene terephthalate (the Teijin, Ltd. make, PUREX S-31, thickness of 50 
micrometers, surface tension of 25 dynes/cm), and except having applied to the mold release processing 
side, the completely same actuation as an example 1 was performed, and the adhesion sheet 4 was 
obtained. The result of having evaluated the obtained adhesion sheet 4 by the same conditions as an 
example 1 is shown in Table 1 . 

[0085] (Example 2 of a comparison) the base material which applies an adhesives constituent in an 
example 2 - polyethylene terephthalate (the Teijin, Ltd. make -) with a thickness of 50 micrometers 
Teijin Dacron film : from G2-50 and surface tension 50 dyne/cm It was made one side mold release 
processing polyethylene terephthalate (the Teijin make, PUREX S-31, thickness of 50 micrometers, 
surface tension of 25 dynes/cm), and except having applied to the mold release processing side, the 
completely same actuation as an example 1 was performed, and the adhesion sheet 5 was obtained. The 
result of having evaluated the obtained adhesion sheet 5 by the same conditions as an example 1 is 
shown in Table 1 . 

[0086] (Example 3 of a comparison) the base material which applies an adhesives constituent in an 
example 3 - polyethylene terephthalate (the Teijin, Ltd. make -) with a thickness of 50 micrometers 
Teijin Dacron film : from G2-50 and surface tension 50 dyne/cm It was made one side mold release 
processing polyethylene terephthalate (the Teijin make, PUREX S-31, thickness of 50 micrometers, 
surface tension of 25 dynes/cm), and except having applied to the mold release processing side, the 
completely same actuation as an example 1 was performed, and the adhesion sheet 6 was obtained. The 
result of having evaluated the obtained adhesion sheet 6 by the same conditions as an example 1 is 
shown in Table 1 . 

[0087] (Example 4 of a comparison) In the example 1, except having removed the radiation 
polymerization nature compound (A-l) and 1 -hydroxy cyclohexyl phenyl ketone which have an 
ethylene nature partial saturation radical in a side chain, the completely same actuation as an example 1 
was performed, and the storage modulus at the time of stiffening 170 degrees C for 1 hour obtained 
380MPa(s) and the adhesion sheet 7 which are 5MPa(s) at 260 degrees C at 25 degrees C. The result of 
having evaluated the obtained adhesion sheet 7 by the same conditions as an example 1 is shown in 
Table 1. 
[0088] 
[Table 1] 
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From Table 1, the adhesion sheet of this invention is excellent in thermal resistance and moisture 
resistance, and does not have the chip jump at the time of dicing, either, and its pickup nature is also 
good. Furthermore, since the bond strength difference before and behind exposure is large, working 
condition tolerance is large and it excels in workability. 
[0089] 

[Effect of the Invention] The adhesion sheet of this invention can be used by the junction process of a 
semiconductor device and supporter material as a dicing tape at a dicing process as adhesives which are 
excellent in connection dependability. Moreover, the adhesion sheet of this invention has required 
thermal resistance and moisture resistance, when the difference of a coefficient of thermal expansion 
mounts a large semiconductor device in the supporter material for semi-conductor loading, and it is 
excellent in workability. Moreover, the manufacture approach of the semiconductor device which used 
the adhesion sheet of this invention can simplify a production process, and the semiconductor device 
moreover manufactured has required thermal resistance, moisture resistance, and workability, when the 
difference of a coefficient of thermal expansion mounts a large semiconductor device in the supporter 
material for semi-conductor loading. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is thermal polymerization nature and a radiation polymerization nature adhesion sheet 
equipped with an adhesive layer and a base material layer. Said adhesive layer (A) An epoxy resin and 
an epoxy resin curing agent, the amount component of macromolecules whose weight average molecular 
weight containing (B) functionality monomer is 100,000 or more, And it is the adhesion sheet which 
said base material layer has the surface tension exceeding 40 mN/cm including (C) radiation 
polymerization nature compound, and is characterized by the bond strength in front of the radiation 
irradiation in the interface of said adhesive layer and said base material layer being 200 or more mN/cm. 

[Claim 2] The adhesion sheet according to claim 1 whose bond strength ratio (after [ an exposure ] bond 
strength / front [ exposure ] bond strength) of the adhesive layer / base material layer interface before 
and behind radiation irradiation is 0.5 or less in said adhesion sheet. 

[Claim 3] The adhesion sheet according to claim 1 whose bond strength difference (after [ a front / 
exposure / bond strength-exposure ] bond strength) of the adhesive layer / base material layer interface 
before and behind radiation irradiation is 100 or more mN/cm in said adhesion sheet. 
[Claim 4] The adhesion sheet of claims 1-3 whose amount components of macromolecules whose 
weight average molecular weight containing the functionality monomer (aforementioned [ B ]) is 
100,000 or more are the epoxy group content (meta) acrylic copolymers which contain an epoxy group 
content repeating unit 0.5 to 6% of the weight given in any 1 term. 

[Claim 5] The adhesion sheet of claims 1-4 given in any 1 term which carries out 5-400 weight section 
content of the 10 - 400 weight section and the radiation polymerization nature compound 
(aforementioned [ C ]) for the amount component of macromolecules whose weight average molecular 
weight in which said adhesive layer contains the 100 weight sections and the functionality monomer 
(aforementioned [ B ]) for the aforementioned (A) epoxy resin and an epoxy resin curing agent is 
100,000 or more. 

[Claim 6] The adhesion sheet of claim 1-5 given in any 1 term with which said adhesive layer has 10- 
2000MPa at 25 degrees C, and has a storage modulus after the heat hardening of 3-50MPa at 260 
degrees C. 

[Claim 7] The adhesive strength between said adhesive layers and base material layers is an adhesion 
sheet of claim 1-6 given in any 1 term controlled by irradiating a radiation. 

[Claim 8] The adhesion sheet according to claim 1 to 7 whose bond strength after radiation irradiation is 
100 or less mN/cm. 

[Claim 9] The semiconductor device on which a semiconductor device and the supporter material for 
semi-conductor loading were pasted up using the adhesion sheet of claim 1-8 given in any 1 term. 
[Claim 10] (a) The process which obtains a semi-conductor wafer with an adhesion sheet by preparing 
the adhesion sheet which comes to have the adhesive layer and base material layer of claim 1-8 given in 
any 1 term on a semi-conductor wafer on both sides of said adhesive layer, (b) The process which 
carries out the dicing of said semi-conductor wafer with an adhesion sheet, and obtains a semiconductor 
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device with an adhesion sheet, (c) The process which irradiates a radiation at said adhesion sheet, and 
reduces the adhesive strength to said base material layer of said adhesive layer, and exfoliates said base 
material layer, and obtains a semiconductor device with an adhesive layer, (d) The manufacture 
approach of a semiconductor device including the process which pastes up said semiconductor device 
with an adhesive layer and supporter material for semiconductor device loading through said binder 
layer. 



[Translation done.] 
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^IJLh-pfeSB^aS^ 1 0~4 0 03§g&, fe<fc 
C/I0I5 (C) SStl*taS^fifk^«r5~4 0 0MSSP# 

b3SB< i >~< 4 ><r>^t n*>»cfa«<D»»-> 

-ho 

C00 2 2]<6> MI3ttgSfiiJ®*V 2 51C-P10 
~2000MPa, feJ:D*2 6 0"CT?3~5 0MP a© 
lin^k»<D»®E914^%W-r-5. MIH< 1 >~<5> 

coo23]<7> fflgtemwmtmttmttofs® 



(4) 
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[0024] <8> im&mmt<D®%&&& i o o 

mN/cmWT-efe^l3fB< 1 >-<7>C«©ttB3/ 
-ho 

[00 2 5] <9> Ut2<l>-<8>OV^n^ 
[0026] <10> (a) Bai2<l>~<8><DV> 

ts (b) usesii^-f^f^^xAW^y 

^LT«3^-htt£^ftfg?*#*Xgi:. (c) 
[00 2 7] 

»*>-Mi. (A) x^$/»B;fc*tfx#*$48B« 

(H& (b) w&sv-twMmm&ratfii 

0^U±T355iS»firii», (C) StltSS^ 

*B*.3*»Bl:**rr*. cft£J:D. ^S^feJ: 

[0 0 2 8] **HBO»»S/-hJ4 % ?<<*sy>m\C\t 

wres. 94*si/m mmwsam <on&n&. 

*TJBO**v 9 0° • 3ISDSfi: 5 0m 

m/m i nT3iao^B»©lf-/WW(i* # 
3 0 0mN/cmJ£LbT**?K 3 5 OmN/c mja±T 
fc*Ci:#*!>ff£L<, 4 0 0mN/cm«±"C&& 
cfctfS^lcJffSLt^ c<Q«l*><3 0 0mN/cm£i8 

[0 0 2 9] £fc*5Mnc*^T. »eBffl»toa<Dtt« 
S9M/S#@»^O«»iS9 0' £-/W«aaicJ:aa 



0. 3ttTT**c U\ COfltfO. 

m^««» i9fH»a^ait (Hftmsmits/ 

tf. HittfflFiBttoajft^6^ 0. OOOlOJhT* 

[0 0 3 0] *fc*5«8fc*t>T, tt»SSa»t9«0«i 
S^J®/Stt^S<Ot9l29 0° e-/l/WB*fc** 

10 OmN/cmttlTSO, 2 5 OmN/cmULt^fc* 
C^<kD»$L<, 3 0 0mN/cm*?;fe*Ci:tfS 
6lC»*lA\> CW2 00mN/cm*i8/et If 

[0 0 3 1] (A) x#*5/flB», 

gft LraaMWB*** * fc ©T*»ntf»ic h«s 

BB* 7x/-^^7 7 *fx**^B^* 
;l//*5y*fflx#*S/affl|3a:KO/#5y*a!x** 

[0 0 3 2] C©*5ftx#*^«BkbT. ^7x 
y-;l/Afflx**S/«HIB2:UTtt. faft^x/Vxtf*^ 
Oft) SL Xlf 3— 1*8*0 7. 8 15, 8 2 5. 8 2 
7, 82 8, 8 3 4, 1 00 1, 1 004, 1 007. 
1 009, PVmtlfrim. DER-330. 30 

1. 36 K SCfWbS («) IL YD 8 1 2 5. YDF 

8 1 7 o&£tf^fe>n*o 7iy-^y*77>ai 

so #**»BfcLTtt» ttfti'x/l/Xtf+S/ («) K. X 
5 1 5 4. B*ft38 (*) 8L EPPN 
-20 1. y9*3*/l4tlL DEN-4 3 8fc£tf. 

tt. 0*ft3l (80 Si. EOCN-l 0 2S. 103 
S. 104S, 1 0 1 2, 1 02 5, 1 0 27. MSWfc 
A («) Si. YDCN701, 7 02. 703. 704 
ftgtfWf&hS. *firtBx#*$/»Bi:LTtiu r4ft 
^>i;l/x^i/ Oft) K. E p o n 1 0 3 1 S. 
x***y^*-*3*;l'*ttB, 77;VW h 0 l 6 
40 3, *#-feft/S (AO rt3-;l/EX-6 11.6 
14. 6 MB, 6 2 2, 5 1 2, 5 2 1. 4 2 1. 4 
11.32 l&KJNMf&tlft. 75yHx**5«B 
fcLTtt, MfbS'xA'X***' Oft) SL X*f3-h6 
0 4. miMb« (tt) YH-4 3 4. EMXX<t¥ 
(tt) 8t. TETRAD-X. TETRAD-C. fefc 

ft* at) h. elm-1 2 0&2*we>n* o isjr 

a*ex#*->BBtLTtt, fWi/t'Jf-f-y 
S*;UX«:S. 75;l/^hPT8 10«O. UCC?± 
SI. ERL4 23 4, 4 2 99. 4 2 2 1. 4 2064 
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CO 0 3 3] *milcm*Z (A) x#*54Wffllfk 

rctltf, 7$>m, *Ur3K« ffi 
#>jX*7<rF* H7^fc*!)l tfX7x/ 
-;i/A, £X7x/-;l/F, ex7x/-;l/SOJ;^ 
7x7 ->M£*BS* 1 2 ffl«±*rr* If X 7 

x/-/MB, 7x/-/!//#5y4'BB. VTX7x7~ 

7xy-/VAy^77 *BBS tclt * uv->w y 
»tBM;£07x/-Jl4M^*U\ 

[00 3 4] »*L^7x7-;l/«BH{BMfcbTW:. 
fcfc*«, *B**>*ffc*I» (tt) SL iSfifc : 7 
x/9VhLP2882« 7x/7^ MF2822, 
7x/7>rMD-2090, 7x/7^hTD-2 1 
4 9, 7x/5-f hVH-4 1 5 0, 7x/7^ hVH 
4 1 7 0fcH*W£>tl*« » 

[0 0 3 5] ^Rfifcatt'Tft (B) trSEtt^/V-* 

LTtt. ^U^;V7^U U-hSfcteyy^/M* 

*y;i/^*f*tt£##SL<. SStex#*$/«tBi: 

[0 0 3 6] x#***«r (*« 7»y;uftB4flc 

^U;WAaif*«ffl-r*ci:*<-e*. 7*y/l/=ri*tf so 
*?>#*Ur\> 7^y/PJAtt. 7*y;Mftxx?*« 

y dx i» y ;u*£©#B^*& if ATfe^o 

[00 3 7] *5HBfc;fe^T* W«tt*/v-fc«:tffiB 

yys/^/I/g. 7^yn>f;l/S, *9**)u<{ 

[0 0 3 8] ITU 9Vi/*JMr* 

y U- h Kfctt?y S^/l/* * » y L/- Mft iffc&ffl-f 40 

*ck«f*u^. co<fc9^sa¥^^a^i 055 
fiLte*Sx#***S« r^y;vxa«»t: 

LTtt, fcfcfctf, #@fb¥S® («) », HTR-8 

6op-3^g*we»nso 

[0039] y y pi?vr* y u- h yy *s;* 

£ «DX#*>'«fi#WR«#ffifl!>a 
tt. 0. 5-6. Ofia%aWf*L<. 0. 5-5. 0 
aS%tf*9ff£L<. 0. 8-5. OU%tftticff 
*U\ x#**B«EB*tt©a#t©JBBK:** 



[004 o] «6tt*yT-kum yy*s>*7* 

yi/-K yy^;M^*y^-MDS^. fcfc* 
tf % x*;U 7*ij^-k 7^;1> W#) 7* 

yu-h*i«WMu cft6«, #sresfctt2a 

;l/7 Ml^Yt x^;l/>c £ jr y U— h (DffiJ5*7jk? 0 

a, x#*s/*d«r w« r*y;Hta£f*4)#?x 

GttT TTgj tV^5) *#BLT»£U T 
[004 1] ±IKW-*B^S*T\ (B) ^ggtt 

*-/^-««oaa¥«»?a* i o^ja±-e&si«# 

^a^^^HiS-T*^ ««B««ttj:UrBttlcM 
Btt*<. fcfcfctf, BBB*ftg4>#» 

[0 0 4 2] *«WIC33V>T. (B) HfiEtt^r/V-* 

^^»»^a«»ofia¥^»^att> 1 o^w±-e* 

3 07J-3 0 073T*££CtjbW£L<. 5 0^ 
~2 0 03?YfcftCfctfJ:»>ffSU% fiS¥J$#^a 

£fc> 7D-tt^aaofca6BB©®BJBKttOTt«"e 

**. 5&^3. *%^jc^v>T. aa^^afci*. y 
*#yx^uvaa»*fflir^riwbft«*^. 

[0 0 4 3] (B) «IBtt*7-7-**traa¥ 

iM?atfi ostt±T***»?ajai»o«fflatt. 

(A) x#**>aB45J:tfx#*S4»JBWBWl 0 OS 
ag5Jc»LT> 1 0-4 0 0SaSP^»SLV\ COIB 
Slcfe^i:, SMt*fe*tfda!Bjfl!>7n-tt«iB*W« 

*mf&#v>&mmt. 15-35 oaas?*uo»*L 

<, 2 0-3 0 0llW^»$U\ 
[0 0 4 4] *BHlL«ffit« (C) ttlt^S^tft^ 
«Mctt, WKC»JH»:B<. B^lf, 7^«j;VB^«*;k 
>«**y/l«^^ 7^y;l«x^;k ^*»y;UK 
x^;k 7»y^B7^;k ^*^y;MR^;k 7* 
y ;VK 2 -x^;l^\^ *>/k ^ * * y 2 -xf;i^\ 
+->;k ^Vf-;l/7*';u«-K fh7kKn7;V7 
y;V7*yu-b % fh7tKo7;P7U;^^^'JU 
-K ^x^Uvyy3->b^7*yu-h. MJx* 

u>yya-*y7*yu-h. xh5x^u>yy=i 
^x^uvyyn-;i/^^^y 

h5x^u>yyn-;i/^^^y b-h. hy^^D 
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1, 4-7*;/^*-;l/S>7*yi'-K 1, 6-^* 
If^-ji/^^JWhv 1. 4-7*y> ? *-rt> 

y*xyxy h-*xh57*yb-k ^x>jx 
y *j*y***y u— K ^xyxuh-;i/f 

*yv-K s^y^xy^y h-;i^w^^«;i/ 



> % 4-ex;l/lfyi/X N-lfx;Vtroy H> % 2- 
tKn*S/x^;l/7*y U— K Hn*S/x** 
^^^yi/-K 1. 3-7^yn-T;l/^i/-2-t: 
Fn*->:/a/<>\ l, 2-***yn*</W-*>'-2 
-fcFn^^^n;^v, *^U>£*7*y;l/7S K, 
N. N-^*/V7*y;l/7 = F % n-;**d-;1/7* 

?u-h<Dhy7*y u-k Tie-i»s (i) 

Cfki] 



(i) 



(it*. Ri *3£tfR2 tt**Xtt**>l«**U qR 
/HBRt/, -®it (ID 

Kt2] 



ocn-iv-nco 



(II) 



20 



!-3 0O2flife^«:3ffliO^ai4ST?fe^) T'S<* 

n*-< vi/7^-hfk^aiRtf> H»*t an) 

[fc3] 

O (in) 

(it*. R< «7k«X«>t^*g-efe!). Rs tfx^U » 

5^^^^>7^y U-KKti* **yu- 
K HRSC (IV) 
Mb 4] 

HaT^-N^ ( IV ) 
G£*. R e ttBSSIim&tf 2-3 0 <D 2«D*j«g* 

^-r) TS^ns^^v&t;. -iss (v) 

[ft 5] 

(NCO)n 



OCN-R7-NCO 



(v) 



(5S*> n&0-l<D&gre£>K R7ttK$gfflStf 
1-3 0<D2ffifc*Wi3<ffi^W^gTfc£) 

n^vs^^-Mt^atf. Haa (vi) 



[ffc6] 



5Hj 

HiC^ffoCH^H^NCO 

O (VI) 



(it*. n£o-iagsn?&&) -es^n^fk^^ 



>S> >fvs/7*-ha, ft*****/**© 

[004 51 £fc, *»WO««^b^JSg^S)te« 

;l/fh77xxWU-b, 1. 8-^7-!f^>*a 
(5, 4, 0) •»ft>-7-fb77xx;V^W 

[0 0 4 6] Sfkffl3t»J^®taa«. (A) x#*v/«| 

Bg^^tfx^^v^lSfliSfkS'i 1 0 osss&k*jlt, 
0. i~5S&g&tf#$tx, 0. 2~3gasw*D 

[0047] tit. *mi<»&ai'-b%mfr?%im 

ytn-e>Mm]ti,r&. mxn. ^/7x/>, n. 

N' -f h7^f;V-4, 4' -is7^y<>Vyjiy 
> (^t7-^rh» , N, N' -fh7Xf;l/-4, 
4' -^7S/^y7x/X 4-*l^>-4' - 
y7f;V7^/^y7x/X 2 -"O^l/- 2 -i> 
^;l/7^/-l - (4- j e**yy7x-;W -7* 
yy-K 2. 2-^*F*S'-l. 2->*7xx;l/x 

*y-\ -*y. i-bKD^-^p / N^»7 
x-/i/^hx 2-**-;v-i - (4- O^/i/* 
*) 7xxM -2-^e;i/7^y/> r o/V>- 1, 
2. 4-Vx^;l/*****>h>\ 2-x^;l/7»5 
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>^;V^^^;^^-;^o^>^;i/K^|{*> 2- (o 
-^na7i-W -4, 5-^7ixM^^/-;P 
rm#. 2- (o-^DD7i-/W -4, 5-S> (m 
-^h^>7ix;W ^ = 2- (o- 

7Wa7xx;W -4. 5-7xx;W^^/- ;Pr 
S<*. 2- (o-^h^>7xx;l/) -4. 5-^7x 
x;W5**V-;l'— Sfk 2- Cp-^h^>7xx 
;W -4, 5-^7xx;W^^/-;VZffl», 2, 4 
(p-^h^>^x-;W -5-7xx/WS£V 
2- (2. 4-^h^>7x-;» - 
4. 5-^7xx;W^/-/i/rS{*§<0 2. 4. 5 
-Fy7y-;W^/-;l/-S#. 9-7xx;V7* 
ys>x i , 7-trx (9. 9' -7*y^x;v) ^7 
* -s*§(D7* y is>wm#* £ % c t tf-eZs 

i**v^ (o i&M&m^iti&a i o o afi»fc» 

UT. 0. 0 1-3 0lIS^»$U>o 

2 000MPa"C&>K 260t*e3-50MPa-e$ 
*Cfc*W£L<,\> 2 5X:T©5Hi^ 2 0-19 0 
0MPatf£9#£L<v 50-1 800MPa*)M$lC 
ff*U*. *fc, 2 6 01CTO3Wt*tt. 5-5 OMP 
aWOMU, 7^5 0MPafflJK»SU\lf 

mmtmmH&tm tu*u&m % dve 

-V4) «OTU ««9«ttl!fcg|3Bm*WtT. 
fltt&l 0Hz, ^iffiSiSS— 1 Ot/m i nO*ffT 

- 5 o & 3 o o ics-eais-f satt^ttais^ 
[0 0 4 9] h*»jarr siasssje 

[0 0 5 0] x^i^HB^fBiStttfftftX^WtrB 
OBJBftt*. xtf*5^**tfx#*s/BB«ffcBl 
OOSSSKttLT. 4 0«i»KTi:'r*Cfc* l »* 
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[0051] «wo»is^-h«»*r*ttB 

«S«©BB**ff^*y h d }£ y *ttf#4ftlf*B»i: 

^-*:LT*i. ftfclHHttft<* «*tf. *Bffc7jl/3 
x*A, *»ftvy*S/^A, BBA;V^A. K&v 
y*S">A, <5r^8fc*;l/5/*A. ^B^y***/^ 

10 »{k*;l/i/r>A, Kfkv^s/^A. &fk7/VSx* 
A. SffcTVl/^x^A. te?a7;i^»M*;*K Sfkfc 

[0052] «fefe, HMawtft±©fc»icii. &fk7 

A, g{k7;U^x*A, Bfb«S9B. MMfe*' 

*r^B*;l/5">A. J^Br**** 
A, Kfk*;v->*>A. Bft?4r**">&* Bfb7/i/5x 
*A, BBttS/U*. IWttS/UAftiftf»*bv^ 
[0 0 5 3] BB7<r9--e«JBfltt. ItMtfll 1 0 
OSSSPfctt LT 1-2 0SB8W&FS U\> 1 SSg& 

T\ FB»lc**B«»tti0fiT«OHB«jBc-r 

30 [o o 5 4] ^rc. *^oaw5/-h«Bsw-*ttB 
*B*^yy >y»i*sshrr*!:fcfew* D **yy 

ytfftfcLTfc*. «*tf. ->7V1 7*>J&. T;l/^ 
x^A3RW»f6tU *"P«.»«^3Kt^1?->^y5R 

[0 0 5 5] ±ES/9V3R*^^y>^«i:tTtt. 1$ 

;l/hUX (j5-^h^>xh^^) lfx;Vhy 
xh^»7>> lfx>Ufy^h*S/^'9>* y-p<^ 

a*i/7a\>w*A,*?*h*i'i'9V+ ff- (3. 4 

y> y-yy3/F*5/^alf^hy^ y 

yy^F*s/^nbr>i/^*->u5?xh*^5^ n-/5 
^h^>7X y-7sy^nif*hyxh*s/^ 

so *>7X y-*)\'i37h-fu&\'h»*h*Z'*/5>^ 
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y-pt;l/*yb^ne;1/bUxK^>'^V, 3-7^ 
kT;l/hUxh**>i/7>, 3-*W K7nlf>H*y* 

v. 3-7=y^otr;i/-hi;^ (2-^^>-xh 

*^-xh^$/) ^7^' N-^^;l/-3-7^/^n 
^>7X 3-4, 

5/yDkf;P-hU^ h^^y> 3-^;V*^b^n 

y^;V^v1f>. N, o-ex (fy**/Wy>lO 
7-feh7*h\ **;l/by*h*S'$>^X pt^VhU 
xh+^7X xf;Vh';^aai/7>> n-7n£ 
;^'^h^7X -YV^>Uhy^h*^5 
X 7^;l/hy^ani/^y. ^d^/I/hyxb^S'S/ 

N-0 (N-ex;I/^>>?;l/7^yx^;l/) -y-7^ 
y^nlf;Uhy^ h^»7X ^-^^T^/w^f-^ 
[3- h*^y;W 7ne;M 7^-!)A 

y-^pp^oif/MW^ h^>7X y- 
^nn^atr;l/>t^;l/^xh^s/i/^x hy**** 

y /w y ^7*— h . y /k y >7*— h , 

^ y ;i/ h y v *>7*- v * trx/i/s/ y ;i/ h y >r 
y^r*— K ^xx/^y^y-f y*>7*-K x 
h^y^7*— xh^>7^v^ 

[0 0 5 63 £fc. ^^y«A^^y>^JtUTtt. 

>ry:/ntf;l/by***/Y>i/?'**— K 
y 7a * £ y ;W yXf7D^;1^5r*- K 

K e;W V7f 7 a^/^7^; 

K Yyyae;Phy (s;t^f;^x7j-h) 

*-K Yyyoe;Vhy ^^;l/7ix;Vf^*-h, 
><yyn^;Vhyx (^^f;WWD^X7x-h) 
^**-K ^y^nlf;l/hyx (n-7$yxf;W 

^**-K xh^y^otfrt'ex (^***/i/*x 

77-Th) ***-K fh7^^f^ ($>MJx 
i/;^77^» ^**-K ff7 (2, 2-S?7 

y/u**^*;p-i-^M £x (i^hyx^W 

x-h***-K ex (5?*^f;WWata7x- 
h) **^7**-h*"**-h* -rh^yT/pe/l/ 
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xh5 (2 -x^;l^\* * 
**-K ^*>7 -fe^;l>7* h*-K #y**>7 
xf-iW-feh*— K ^»***-l/vyy3U-K 
^y7^r-h7> : ex')Ag> f-^y^x-K 
f^y7^f-hx^;i/xxf;K f^yf'Jx*/- 
;l/7^*-K 4?ytHn^>W>7f7l/-K x 
h^f-^/l/y^^-K rh7XfW;Vyf^ 
K f^7^nWiWf^^-h, fh7^V 
7*-/U*>l>Vf-**— K Xx7y;l/***-K ^ 

to ^w^ht/^ *i^>/i/?-**-b#y^ 

^y^n*^-a (2. 4-^>*i>**- 

h) (iv). e^y^oe^-ex-hy 

x*/-~;l/7£/^**--K ***Uyyy3--;W- 
**-K fh7-n-7h^>^^W- by 

- n -7 h*^** >^/Xx7U- hfc££ffiffi-r* 

[0 0 5 7] 7;P^ A&rt * 7 >J > tf&J £• L'Tte* 
» fllxtf. x^;l/7-bh7-br-f7;l/^x^A^yy 
K 7;l/Sx»>2>WX (x^;l/7-feh7-fex 
-h) , 7;l/*;l/7-feh7-fex- h7;V5-*^V 
z/ntru-K 7;^x-)^y7tf;l/7-fef-Mf- 
X (x**7-feh:Tfef— » . 7;l^x^Ahyx 
(7-fe^/K/Mrh^-h) , 7;^x^=*y^yy 

D#^^y^U^Vx^;V7-feh7-b7 L -h> 7/1/ 
Sx£jL-^-n-7h*S/F*/x^/l/7*h7^x 

— K //R^A-i/- i s o-ya^>K-^y 
x^/l/7-fe h 7-fe h 3M07 ;1/ ^ x * A* I/— h ft^ 

h^5/7;i/^x^A^-ryyntru-h, r/i/^-^A 
-sec-7fWK 7;l/£x?2*x^b-h^07 
;l/^-^A7;l/3lx-h^if^ffiffi-r^Ci:^-p^. # 

*o jjs^y^yv^joffifflsw:. *o»*«>BSitt 

RtfaxbO®*^. (A) X#*V#ffi*3<fctfX#* 
•XHIBMI*J1 OOSSS^LT. 0. 0 1-1 OS 

[0 0 5 8] *»^coft^^-h^fi2*r^tt»^»J® 

40 **v&tvm*wgi,T, wmwmmm& 

ttft<. >y7^>f^-/Wfc^ £X7x 

7myex7x^^v")A7;v^-') 

Xb^O^S. (A) x**S^Wfi*t;x#*V« 

so siKftaj i o oas^^wuT. o. i~i om&®& 
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[0059] *5s?»s->- mj, m>- 

coo6o] *nij8©»as'- h tm^zmttt vx 
tt, 4 omN/m*e^.sa®«**^rst><DT?*n 

>74))s]** #yx?-uy-rU7*u-F7-</w»., # 

^;l^yxV7wyVA, #'.M5F7-f;W»&£©77 

[0 0 6 1] *f#B©S®->-hKffl^5»#tt, *© 
Sffi®**<4 OmN/m*je*Sfe©-pfeao ff*L< 
tt4 0mN/ra%8il80niN/mt(m!). 
*?£ b < tt 4 OmN/m^iS* 6 0 mN/mttTT* 
£. SaSS'— HcffiV>Sg#©^ffi51fta<4 OmN/m 

[0 0 6 2] *mi<Ol$8i'- Hi, ^Wi/ V^IS^ 
7ft, SSttS (UV) iOttS^ (EB) 

4 0mN/m£i8*.*fc, 8^*- h fcg##?SQ©»S 
*<D(ST*^t»ft<, e-y*7y7"14K5l53«fatf;& 
oft. L*U g#©SM«2> 
ff4 0mN/m£i8;tTt,>Tt>, fgttS (UV) 

(eb) Kzommmmtc. mm~>-ht 

W4 0mN/mttTli:t«ft»t, ®ffl-f.5S#7 

[0 0 6 3] $ft, ±SBO'7r:7,{trSfti{)<Dig9Ji:L, 
Ttt, 1#ICKS«nftV^ 7^/UAftSB?©8?ttt* 
ftfcAtf, p^y-zk x^y-zk 
2-?< h*->i*/-/k 2-iK*->i?/-;k 2 

&]8tx*l«U±;*-eS*if©§ttT\ ftfc*tf. 
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[0 0 6 4] &«7*7-*^Lfcg!©7^*©£fi§ 

ice, sta^^-iDttjftttfc^iaLT, e^a^sa, 
.tor, s^-r^ffl^^-rscfcfeTts. $ft, 

[0 0 6 5] Stt7-f /I/A'stoyxxto^^tet LT 
-hft, n-;l/a-hft, xTV-a-Ffc, ^fcT7 

♦vs. 

[0 0 6 6] &&'>-}■ (Omfrlt^ &fcfWPgtt'5:f*V 
tt»»»J®, g#Jf 1 1> »C 5 ~ 2 5 0 /t m*WS U\, 
5 f» m J: <0m-t&1l1ffim&tfi2.\, < 
>K 2 5 0MmJ:>)^^Sa«-??*<%S±»C, 

[0067] *ft, *«ra©sa^-h«i, ma©->- 

Settle A#°f&fc8as<'-K # 
SSS"J®lRl±Ot!lS^*L*v>«J: 5 4ftS0^fcrt£*# 

aa*A^t<(5T-r5Ci:i:%5. *Oft«>, SfcK 
[0 0 6 8] m>T, *»WC««»a->-h<0ffiffl^F 

(a) ff. jga5'-h±K:^-<-»yiniX-r'<t^» 

(b) safci^&trjfctieoT. ssiBgas/- 
Mi2^-»f»tc^5n5*si<**?oift^ sag* 



(10) 
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n&#mtm*it9* sfc«Hrr*cfcttftv\ 

[00 69] (c) SKtt© (UV) fcS^liS? 
tB (EB) »OJBB«l«IMl3/-HcJSWU fifcW^S 

Fo^sajEfca^sft* u& 

* h S &fc ft 0 £ fcflFSU^-XJWE < £ ns £ v» 5 
Jz^lcBnrrsc^tfSfriyj:^ iftlti8£ LTE B£ 

So 

[oo7o] (d) *<d», ^-»yk:j:o^e>n^ 

^H±fcMiax«lmlftbft^6EB® , rSo 1912 

<d*o \cimmiM&\cu&%fi\m<omtt® ten**® 
tm&ft®tt&&%ztiz z t ^ftSo 

[0 0 7 1] u) ft*&fcO#&lCg^ 

o^gftsawtensc i: fcftSo 

[00 7 2] 

*?zmt. cne>tcK^nsfeco^«ftv>o 

[0 0 7 3] (^S0B 1 ) JUttA «Tn- K 
?y 3— ;*f-/l/x-7\rt> 9 0. OMSSBRtf 

xyeo. osa»*tt&#. gjg;tfx£afrpe8 0 

r^iSU &fSiaK£8 0*C±2TK:#^fttfe, * 
^^V;l/8xf;M5. OSfiSk 7*U;l/K2-x?- 
;l^\*^;V3 5. oaaffi, ***U/i«2 0. OSS 
g&&tf2, 2' -7'/ex (-rv^n-hU;W 1. 
0 aSSP<Dg^i££ 4 BJfajW*TiS--fcST Lfc 0 WTF 

8o«c±2t:-e6^raia»^tfc». thw 

£££l OOtK^iSU 0. 5^H^tT^^^D;V 
^^Vx-f;l/3 0. 0SfiSPStfh;l/x>2 0. 03 
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JMWM*»ft«. ^igtc^UT. fia¥«^fi^2 
8, 0 0 0. ^XlE^iaaA^SXiDffll^CX^l/V 

fco 

[0074] (-&figwi2) ami. *Ta-K n^m 
BLTfgmmA&zffizrcmyny^x?^ vesta 

NAT I P D I (^-fir/l/ • (80 SSa 

^V7*n>^V^7*-h) 8 8 8!lfigK&tf 
io RKx^;l/7 8 9HS^tt5i*7 0 , Ct3ia^ 7 0 
-7 5lClcSiaU 2-fcKD^>x^7*UU-h 
2 3 2SSS& PTG650SN («±*S{k3* (*) 

^i»6 5o) i95oaae?. tKo*/^/ 

^^;VX~x;Vl. 5 3Sfig^ L10 1 (mSC^^-< 

1.53 aasatf»ex^;i/ 526 aasois^ffii* 

KS^^^ I R$j£lc£oT>fV^7*-Fgtf^c 

(a- 2) *mzo 

[0075] (^seu3) am* std— k ft®m 

7s (4- (4-7^/7x/^» 7xx;W ^n/<V 
1 9 7. 06 g (0. 4 8^r;W Stfy-^n^^ h 
V3 1 8. 14 g*tt&A,tf&. 3 0t£#aU 3 0 
-4 O^CtS^fttfS. 2, 2. 4-MM*Jl/'v*'tf 
^f-UVS^VS/r*— F5 0. 4g (0. 2 4^e;W 

^>ai*orBTbfc 0 3 ox:t? 1 ttUEJ&*SK 

30 *u>xmo 1 osiomx («o asa*, -* 

V^hxW^^'JWh) 7 0. 6 8g 

(0. 4 5 6t;W aatFD^/^y^wx-f 
/l>0. 3 18g^, 3 Otfc^fttfS* ^Sf-pfflT 
Lfco fSTFft. 3 0 , taT'C2^HIS^^ 
(A- 3) *^fco 

[0 0 7 6] (HffigiJl) 

(tgg : >- b 1 <D^SD YDCN-703 OSSMtfit 

fiMS. x^>SI2 10) 4 2. 3Sfi8&. ^-Y^ 
40 -7x>L F 2 8 8 2 (^B*>T>^b^X^ («) S 
»a*> VfX7xy-;l/A/#7^^^fli) 2 3. 9® 
aSf. HTR-8 6 0P-3 (*Hfk*SI8 («fe) 

X4?^S/S^W7^U;1/^A. »fI10 0L 
Tg-7*C)44. ISIS, ^/-;l/2PZ-C 

n (Q®{b£xig («) §HSa*> l-vr/x^-. 

2-7xX;H^^/-;W 0. 4SfiS^ NUC A 
-18 7 (B*3lx*- (») HSa*. y-fUfF 
^>^n^;l/FU^F*^>^y) 0. 7SS^ ^dc 

i -e^e>nfcffliffl*cx^u>tt^ffias^-rsft« 
so iaffi^tt<t^ (A-i) 22. osaasp&tfi-e 



(11) 
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Fa**** x-;l/>r h > 0 . 5 ggep** 

&*5fflj£8l»c, *?-;l/X*;Hr h vZtaZTim&G 

®#yx*UyxU7*U->- (#A (80 S, t4V 
yf- h n y 7 -C : G 2 - 5 0 > SffiS* 5 Odyne/ 
cm) ±ctt*u 1 4 0X?5#ffl;taS!&&l»LT. S» 

W5 0|im) (S&i'- h 1 ) fcftHLfc. 
[0 0 7 7] C0«»S/- M * 1 7 0*C 1 B*|fflH{fc£ io 
H**«£©l^&$*i!)Wtt3ltt8!l£aB (Wny 
m DVE-V4) %ffi^Til£ (U-VT'^'i'X: 
gS2 0mm, 414 mm, @Jp80pnu ^MjS&SX 
/ml n, 5|gtHr-h\ 1 0 H 2 . S8&§H!?fi) Lfc 
ISSL 2 5"C-e3 6 0MPa. 2 6 0t:-p4MP a"PJ6 

[0078] (¥^<*SE-y- > ^conso # sn/tss 

V^x/N^^-r->>^LT^€.nfc 1 Ommx 1 Omm 
XO. 3 3mmt®^y^fc, «6*^«>1 Ommx 1 
OmmCO*?*fc«»rbfc^->-M ^(SffaLfc 

ElitttfyYSKSfifc I 6 0*C. 0. 0 2MPa 
fcfeVT5 s e c©&#Tj&ffitLfc„ *<0&, B6(k 
ISIH («) a&lLfl CC E L-9 2 0 0) TM 8 0 
•C, 20secO*ft-^ibU 1 8 0*C(£*5t^T 5^ 
ffl«ffi(tUTiNH*SS (1 2mmX 1 2mmX0. 7 
9mm t) £f§fco so 
[0 0 7 9] (Sftffl) S9fE¥#{*aB+)->':7Vi'fco^ 

yT^vsaoaafias** 2 4 0 *ctc ©sa* 2 o®m 
%au siST?»s-rsci:«c<j:»)?$grr*ias*2@ 

8£LTWct><D£xi:Lfc. WJg^'^'C-J'/Hiti, «o 
y77i/*-5 5t5?BSHc3 o»W»BU to» 1 2 
5 T:<DSfflSt 3 OftffiWlW* 5Ig* 1 *M L 

t, 1000*^ ^;v»fcfevTagissaa*fflv^T 
4Lfcfe©*xti,fc. *fe, ©sfisffitt, aai 2 

1C.U100K. 2. 0 3x 1 0* P a<D»HSl 
(^•r>t-i'7*-fXh : PCTffiS) T7 28* 

L/io so 
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[0 0 8 0] -2u «BS'-M*JP£l 5 0pmO-> 

>^?J*»imm±iCE%.LT. 1 0 Oram/5 e c 
©a&T5mmX5mm«C*Vi/>^Lfc&. (tt) * 
-^S^mSUV-3 3 0 HQP-2I!B3t®*<UB 
LT\ 5 0 0mJ/cm* tDBftSTS&g->-h©3a$ 
*7w;l/.MllA>6B#U t?**7y7*MfcT*'f3' 

TmtTRXf \Z;97v 7*tt£gTO L fc. 
[0 0 8 1] ?5lc, iHttJ^-HttJ/ijay)* 

Aic5oomj/cm ? <ouytsvtss->-y-o^m» 

ffi©&«3fig*. 9 0iCi;-il/aaT?S!lStfc (3IS9 
iiS: 5 Omm/m i n) „ Cfte><DfWB**3: fci!> 
1 fc^-To 

[0 0 8 2] (HSB092) HfiSfJ 1 fcfcV^T, MMICX 
^U>1t=F*Bi»*Wr*lMMtt*ttfl:«* (A- 

1 ) *df80IJ 2 •p#fc.nfefi!t«Sl^ttft:^l (A — 

2) KLfcunttzmmi t±<mis&owift%ni<\ m 

ftf50)i mODffiSf - h (SWfclS^fcffiBS'- F© 

jp*# 5o M m) («»->- h 2 ) *#a l fc. c com 

St*- > 2 * 1 7 0 "C 1 *nmt2ttfci|ft«>HaBm 
$*M«tt?ilffi8l5£$IB ( U*a S*ttSk D V E - V 
4) *fflVT8f£ (ty7*M^X:S?2 0mm, <§ 
4mm, ®JP8 0/tm. ^SSgS'C/mi n, 
*-F, 10Hz, BIMMH) LftlML 2 5t:T3 
50MPa, 2 6 0t:T2MPaTfeorco ^e»nfcS 

1 fc^o 

[oo83] (mmm 3 ) sqmi 1 ic*>v>-c. waicx 
^u>tt^«SRj»%?rr*SM*aa^ttft:*% (a- 
1) zs&m 3 T-^enfcSc^ss^tift^ (a- 

3) EUUUftl*jmifc£<Fm«>ft#*fTt\ s 

»P*« 5 0 nm<om~>- h OMmtV^ftWlS^- 
<P*A<5 0Mm) (ffitt^-h3) *^»UfCo C<D« 
F 3 * 1 7 0 1C 1 «ES(t:S^ft«^©»a5ltt 
$«-«lWtt#ttill^«B (U^n^tta, DVE-V 

4) fcfflV-caije (*>7;WX:I?2 0mm, 41 
4 mm, ®JP8 0 /im. 3ig3^a5 , C/'m 1 n, 51^0 
*-K, 10Hz. SS)»??rfi) 2 5*CT3 
80MPa. 2 6 0tT-5MPaT^ft. n^tlliU 

h 3«rHSfie!l 1 fcP38©£ftT?fPfl5Ufci8»*& 
1 ic^To 

[0084] omm i ) nffip ic^t, ntmm 

U7*U-h (fSA (») S. f^^fFD^-rA 
A : G 2-5 0, mfflgtt) 5 0 dyne/cm) frffitt 
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1 ££<|B)8©»flF*f7l<\ »«->-h4*»fc. 

i t^-r. 

[0085] uurnz) $mm2K^T. m®im 
zmvtz* m*5o Mm<D#yx*i^x 

UyfU~h (iff A (80 Bk ¥jV>7-ha>74/), 
l> : G 2 - 5 0, mW&li 5 Odyne/ca) frfc* frffiJi 

s!iaa# y x?- u>f- uy&is-h <a--4 v> <m 

m> tfa-W'yJrXS-3 1. JP£5 0miik SB®* 

2 5dyne/cn) Kb, *©|g3!i!yiffifc&$ibfcJtW« 

[oo 8 6] ot««!i3) ns8e!i3t:fe^T. mmm 
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P7*U-h (#A (80 H. f^^fhDy7^V 

ix:G2-5 0, 5 0 dyne/cm) frBSI 

SlfBM^Vx.^^>7-Uy'S'U-h (Jr^'Jy (80 

Si, fcTa-U-y^^S-3 U JPS5 0/im, 

2 5dyne/ca) CU f-(DfSS2iaS»C®«UfeWn« 

IliSfll 1 fc£< H3t$<9l8ttfcfTU\ 6 

fc. #&nfc«ae/-h 6«r^fifi0d 1 tl^filO^T-l? 

[0 0 8 7] (itfSBU) 3gMyitCi3V>T. fltHBIKx 

f-uvit^®fiis%^-r5fifcw»a^tt{k#% (a- 

l ) &tf 1 — t Vu*i/~>?n'\*i')\,7x.=.rl> J !rh> 

0 * 1 B*fiSm*«fc8£©BrSBI&** , > 2 5 "CV 3 
80MPa. 2 6 OtTSMP aTfe«»a->-K7* 

[0 0 8 8] 
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03) #Pf82O0 3-l 4 7 29 9 



(72)5£E^ *A« Mft 4J004 AA10 AAU AA13 AB01 AB05 

^«mo<(frti»^48 BaWbSXgfcS AB06 BA02 CA04 CA06 CB03 

#tt»&$tf«?Trt FA05 FA08 

4J040 EB032 EC06I EC062 EC071 
EC072 FA131 FA231 GA01 
GA05 GA11 GA19 GA20 HA196 
HA306 HA316 HA326 HB19 
.HB22 HB36 HC03 HC12 HC22 
HD30 HD41 JA02 JA09 JB02 
JB07 JB09 KA16 KA17 KA25 
LA01 LA06 LA09 MA10 MA11 
NA20 PA23 PA30 PA32 
5F047 BA34 BB03 BB19 
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